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New Profits 
Production with 
Rockwell- 
Nordstrom Valves 


Valves are always a vital part of the investmen 
in any petroleum installation. Valve efficiency is 
a very important item in determining profits « 
your operations. 

For year-in, year-out dependability, efficienc 
and economy, you can’t buy a better valve th 
Rockwell-Nordstrom, the original lubricated } 
valve. Pressurized lubrication keeps repair 
replacement costs down by eliminating met 
to-metal wearing friction and protecting 
working surfaces against corrosive-erosive 
material. Leakproof lubricant sealing elimin 
costly, dangerous leakage. Rugged constructi 
insures against expensive down time. 

Whatever your valve requirements, there 
Rockwell-Nordstrom valve that will do 
job better, more dependably and economical! 
Find out how Rockwell-Nordstrom valves 
put new profits in your production. Write: Ro 
well Manufacturing Company, Pittsburgh 8 


Canadian Valve Licensee: Peacock Brot! 
Limited. 


ROCKWEL.L- 6; 
Nordstrom VALVE 


LUBRICANT SEALED FOR POSITIVE SHUT-OFI 


JULY 1955. 





SANDFRAC 


DOWELL-developed fracturing treatment jumped flow from 36 to 360 opp 


\ new well drilled into a sand formation produced 36 
barrels of oil per day, natural. ‘To make the well a more 
profitable producer, the operator called Dowell. 

Dowell engineers used Sandfrac®, a Dowell-developed frac- 
turing service, to put 5,000 gallons of oil and 10,000 pounds 
of sand into the pay zone. As a result of this down-casing 
treatment, production rose sharply to 360 BopD . . . ten times 
the original rate per day. 

Most lease crude oils cam be used in Sandfrac treatments. 
These materials can be modified on location with additive 
agents to control thickness and fluid loss. Where suitable 


services for 


lease crude is not available, Dowell provides special oils 
ideally suited to Sandfrac treatments. 


Sandfrac equipment—for mixing, sand proportioning and 
high-volume pumping—is designed by Dowell men with 
years of oil-field experience. You can depend on Dowell 
equipment, Dowell men and Dowell methods for well treat- 
ments engineered to get the best possible results. 


For more information or service, call any of the 165 Dowell 
offices in the United States and Canada: in Venezuela, 
contact United Oilwell Service. Or write to Dowell Incor- 


porated, Tulsa 1, Oklahoma, Dept.G-12. 


the oil industry < 
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, SELECT the 
type and grade of pump 
required for each individual well on 


your lease . . . from the Industry’s most versatile line . . . 


. including top-quality, sectional-liner type pumps 
with the Neilsen trade-name . . . in any length up to 
thirty feet for long-stroke pumping applications . . . 


. as well as a wide assortment of full-barrel type 
pumps from the time proven “Oilwell” line, including 
such materials as: 


DI-HARD ... CROMOLY HARD... HI-BRIN 
NICKEL-IRON ... SILVERLINE 


5 emer PUMP is assembled by our skilled pump-shop 
operators using the most modern tools. 
In this way you can be sure of getting maximum oper- 


ating economy with the correct: (1) contact stroke 
length, (2) plunger working clearance, (3) number and 


Branches Serving All Oil . 


‘oO boli 


type of balls and seats and (4) other quality accessory 
parts that may be indicated by the pumping conditions 
encountered in each well. 


THIS METICULOUS CARE... is basic in “Oilwell” subsu 
face pump shops everywhere. Each new pump, as well as 
the reconditioning work done for customers, is truly 
custom-assembled job. . . and that’s the reason “Oilwell 
pumps consistently give you dependable, economica 
service. 


Visit ... a local “Oilwell” subsurface Pump Shop 
and discuss your immediate pump problems with 
the production equipment specialist! 


OIL WELL SUPPLY 
DIVISION 
UNITED STATES STEEL CORPORATION 


Executive Offices—DALLAS, TEXAS 
Export Office— CASPER, WYOMING 
30 ROCKEFELLER PLAZA DALLAS, TEXAS 
NEW YORK 20, WN. Y. TULSA, OKLA 


62238 197 
a 


Area Offices— CALGARY, CANAD 
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Voice in the Wilderness 

The Fundamentals of Rotary Drill- 
ing that you are compiling and pub- 
lishing should be of great value to peo- 
ple not familiar with drilling opera- 
tions in foreign countries where our 
firm is providing technical assistance. 
My search of various publications has 
been fruitless in obtaining a compre- 
hensive presentation of drilling pro- 
cedures and practices until you began 
publishing this series. 

Glen R. Neighbors 

DeGolyer and MacNaughton 
Dallas, Texas. 


Help! — Equipment Guide 

As the Petroleum Industry becomes 
increasingly specialized both in equip- 
ment and methods, I find it imperative 
in my work to have a compilation of 
the latest developments in oil field 
equipment. Do you have anything of 
this nature available? 

George Slaton 

Houston, Texas 


You hit the nail on the head, George. 
We think we’ve got your ticket. Look 
for your copy of the July 15 Reference 
Equipment Annual. It will give you the 
most significant and current develop- 
ments in new tools and services. De- 
signed to serve engineering-operating 
men as a handy guide, it will pinpoint 
important progress in field and plant 
equipment and services. 





A Choice 


“Mankind is confronted with a 
choice between two and only two 
business systems—a choice which 
involves the fate of democratic civ- 
ilization. We can choose a system 
in which the amount and kind of 
goods produced is determined by 
the impersonal mechanism of the 
market using its decrees in the form 
of fluctuating prices (capitalism). 
Or we can choose a system in 
which this is determined by com- 
mands issuing from a personal au- 
thority backed by armed force (So- 
cialism).’’ From ‘‘Reflections on the 
failure of Socialism’’ by Max East- 
man, published by Devin-Adair 
Company, New York. 











Index — Again 
Facultad Nacional de Minas 
Medellin, Colombia 

I should greatly appreciate your edi- 
torial index... 

Dr. Enrico Vecchi 

SAROM 
Ravenna, Italy 


How to Schedule Engineering 

I have just received the Management 
Edition of The Petroleum Engineer for 
June in the company of my client, Mr. 
James P. O’Donnell, and Mr. William 
G. Snyder, author of the article, “How 
to Schedule Engineering to Meet Criti- 
cal Dates.” On behalf of all of us may 
[ express our appreciation to you and 
all concerned for the very fine treat- 
ment given this article? 

John Henry Kunkel 

New York City 


Control-Dispatching Meet 

Would you please announce the lo- 
cation and dates of the annual meeting 
of the Products Control and Dispatch- 
ing Group? This will be held in the 
Lennox Hotel, St. Louis, Missouri, 
September 22 and 23. 

D. L. Rankin 

Manager 
Wyco Pipe Line Company 
Denver, Colorado 


Tax Review Commended 

I have read with interest your article 
in The Petroleum Engineer, May 1955, 
concerning TIPRO’s views on taxes, 
etc., “Can You Tax Petroleum Out of 
the Market,” and I appreciate the in- 
terest shown and wish to commend 
you on the clarity of your remarks. 

I hope that other trade journals will 
help as you have done in informing 
the oil industry of these tax problems. 

G. Scott Hammonds 
Dallas, Texas 


‘Fuel Additives’ Acclaimed 

We would like to congratulate you 
on the excellent article “Additives for 
Fuels and Lubricants” by C. M. Lar- 
son in your March issue of The Petro- 
leum Engineer — Refining and Petro- 
chemical Edition. 

B. Rabnett 

Manager 
Manufacturing—Products 
Application Department 
Shell Oil Company of Canada, Ltd. 
Toronto, Canada 
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®rackes by the Dozen 


In ancient Greece the Oracle of Delphi was inspired by a gas leak, says a recent 
article. The priestess took a whiff and then foretold the future. 

Modern man has tamed the “gast” or “ghost,” as natural gas was called, into a power- 
ful servant of modern living and its use as a prophetic prop fell by the way — until recently 
some priests of politics began sniffing the stuff raw again. Now we have mass-production 
oracles — each one as good as the Delphi brand. 


Gas was piped into the portals of the Supreme Court and the majority of that august 
body looked at the Natural Gas Act of 1938, which stated: “Provisions of this Act shall 
not apply to the production and gathering of natural gas,” and translated it to mean that 
provisions of the Act do apply to production and gathering of natural gas. Now you know 
that is more oracle than decision. 


The Federal Power Commissioners, having had more experience than most with the 
invisible power from the underground, held their noses and kept their heads. 

Senator Kilgore (D-W. Va.) must have smelled Southwestern gas and got carried 
away — he foretold that the natural gas supply would last only 22% years and that, there- 
fore, we should conserve our scarce natural gas supplies. (And use coal from West 
Virginia?) Of course this is the great granddaddy of all petroleum oracles — he only 
changed “we're running out of oil” to “we're running out of gas.” At 22% years it’s more 
like walking out of gas. 

Mayor Wagner of New York said federal regulation of gas producers is needed to 
protect consumers from “unbearable and unwarranted” price rises. His fear seems a 
trifle overdone when the average residential consumer in New York pays $2.43 for 1000 
cu ft of gas, which has a field price of 8 cents, but politically inspired oracles are apt to 
be a bit obscure. 


In The Issue, publication of National Issues Committee headed by Mrs. Franklin 
D. Roosevelt, another oracle speaks: “The FPC rubber-stamped the largest number of 
gas rate increases for the biggest total amount in its 25-year history.” (The Natural Gas 
Act was in 1938 and FPC didn’t have jurisdiction before then.) “If you use natural gas 
for heating, cooking, or any other household or business chore — your bills will soon be 
bigger.” That was seven months ago — how soon does “soon” mean? Is “you” everybody? 

Senator Douglas (D-Il.) said only big operators should be under FPC control but 
this is hardly an oracle — just the steady line of the politico-economist from Illinois. If 
properties were sold so that every company’s production came to the level of exemption, 
would he then take the biggest of the little ones? 


Most oracle-makers have nothing in mind but to save the poor (voting) consumer 
and they intend to save him regardless of cost. Consumers who think about it know that 
nothing costs so much as being saved by government controls. Natural gas operators are 
doing their best to get their industry back on a free, competitive basis so supplies can 
be kept up. 

But gas is leaking all over the place and oracles are thick and contradictory. Isn't 
there some way to get back to where oil and coal and natural gas were competing in the 
market place and not in a Washington lobby? Isn't there some way to pipe the gas to 
homes again and leave oracles to some other “inspiration”? If the Harris-Fulbright bills 
aren't passed to remove FPC controls of producers, the pilot light may be out a long time 
and we'll all be holding our heads. That “gast” is still powerful stuff. 


Ernestine Adams 
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Here are the latest advances in diesel engine design. 


Compared to other engines in their class, these two new CAT* 


Engines offer you better operation, less maintenance, higher 
horsepower and more compact design. Take a quick look ! 


For fast starts where a supply of com- 
pressed air is readily available, a 
sturdy vane-type air motor is offered. 
Also available: air compressors and 
_storage equipment. 


Same famous tinker-free fuel system so successful on other Caterpillar 
Engines. Capsule-type injection valves with single, large, foul-proof 
orifices, plus special precombustion chambers, permit these engines to 
operate—even idle—on low-cost non-premium fuels. 
filtering is assured with new paper-type element that is not affected 


by water. 








CHOICE OF STARTING SYSTEMS! 
ELECTRIC 


Where speed of starting is espe- 
cially important. Also available: 
automatic start-stop controls 
which require no operating per- 
sonnel. 


ECONOMICAL FUEL SYSTEM! 


GASOLINE 


For all-weather starting. This system pre- 
conditions the diesel, and supplies full lu- 
brication before diesel is started. Also 
available: electric starters for the gasoline 
starting engine. 


And full-flow 








FIELD-TESTED PISTON ASSEMBLIES! 


Pistons, rings and rods in these two new engines are like those used in 
Caterpillar’s famous V-type Engines. Heat plugs, chrome-faced rings, 
cast-iron top ring bands give thousands of hours of operation before 
inspection is necessary. 


MANY OTHER IMPORTANT FEATURES! 


BRIEF SPECIFICATIONS 


D342 
6 


53/, in. x 8 in. 


1246 cu. in. 
1200 
425 


We'd be glad to send you more 





Four-cycle, 
valve-in-head 


Number of cylinders 


Bore and stroke 


Piston displacement 


Rated speed, r.p.m. 


Low idle speed, 


standard, r.p.m. 





D339 
4 


534 in. x 8 in. 


831 cu. in. 
1200 
425 


information on the new D342 and D339. 


Just mail the coupon below. 





Peoria, Illinois, U. S. A. 


Name 


Send me complete details on the new D342 and D339. 








Address 








City 


State 
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CATERPILLAR TRACTOR CO., Dept. 8594, 


Your Caterpillar Dealer has full details on 
both of these compact, new engines. Call him 
today for modern heavy-duty diesels. And re- 
member him, too, for prompt, complete installation 

and service. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks —® 














Members of the com:n: tee on 
oil and gas industries manpower 
have been appointed by National Pe- 
troleum Council Chairman Walter S. 
Hallanan. Purpose of the committee, 
as suggested by the Department of 
Interior, is to bring up to date the 
manpower requirements of the oil 
and gas industries in defense plan- 
ning. For the first time, the study will 
be expanded to include personnel 
needs in the production, gathering, 
and transmission of natural gas to 
the city gates. The group, mostly 
presidents of major oil and gas com- 
panies and associations, will be 
headed by W. W. Vandeveer of the 
Vanson Production Corporation. 


xk 


Texas Supreme Court iias 
thrown out a 6-year-old anti-trust 
suit involving 10 major oil companies 
in artificial price-fixing practice. The 
state had attempted to prove the 
companies tried to fix prices through 
“proof of trade association member- 
ship, standardization of gasoline, ex- 
change of gasoline, and uniform 
crude oil and tank wagon gasoline 


prices.” 
kkk 


Interstate Oil Compact Com- 
mission has adopted a resolution by 
Oklahoma Governor Raymond Gary 
calling for immediate and affirmative 
action by the President and Congress 
to reduce foreign imports of oil, un- 
less voluntarily reduced. The state- 
ment, delivered in the closing session 
of the group’s mid-year meeting in 
Denver, Colorado, commended sev- 
eral large importers who have already 
reduced shipments into the U. S. 





Digest of News and Comment 


“Expensive, unfair ... patch- 
work of statutes and practices of the 
state oil and gas conservation boards 
and the Interstate Oil Compact Com- 
mission...are rapidly reaching a 
point of frustration.” At least this is 
the contention of Professor Rostow 
of Yale as expressed in testimony 
before the House judiciary commit- 
tee. The educator implied that the 
Compact and state boards were in- 
volved in anti-trust price-fixing prac- 
tice which is “proving to be self-de- 
feating, like every other production 
control cartel plan in history.” 

kk * 

More than 100,000 acres of 
potentially mineral-rich lands has 
passed from the hands of the Federal 
Government to the State of Utah. 
The lands will become state prop- 
erty, complete with all mineral rights, 
as soon as surveying is completed. 

xe 

Lion Oil Company operating 
and maintenance employees at the 
Barton plant, Luling, Louisiana, re- 
cently rejected the Oil, Chemical and 
Atomic Workers International 
Union, CIO, as bargaining agent for 
the group. Less than 20 per cent of 
the employees voted in favor of the 
union. 

kk * 

No restrictive legislation is 
expected to come out of recent in- 
vestigation into operating hours, re- 
tail pricing, and high-pressuring of 
lessee service station operators. The 
probe, conducted by the Roosevelt 
subcommittee of the House small 
business committee, was in answer 
to complaints by gasoline dealers. 





Ohio Oil Company has scheduled early completion for the initial sections of its 
Littleton, Colorado, research center. On an 80-acre site 14 miles from Denver, the build- 
ing will provide administrative and business offices, lecture rooms, machine shops, 
library, and cafeteria in conjunction with its laboratories. Dr. W. Jacque Yost, director 
of research for Ohio Oil, will be in charge of the research center. 
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Regular membership in the In- 
terstate Oil Compact has been 
granted to Arizona, the fourth state 
to affiliate with the organization this 
year. The total membership now 
stands at 26 regular member states 
and 4 associates. Discovery of gas in 
Arizona in the early part of this year 
made that state eligib‘e for regular 
membership. 


x 2 


Office of Defense Mobilization 
has been asked by Interior Depart- 
ment to increase its expansion goals 
for basic petroleum refining facilities, 
especially production of high-octane 
aviation gasoline and improvement 
of diesel and jet fuels. Industry has 
reached a crude capacity of 8,800,- 
000 bbl daily. ODM goals guide the 
agency in granting fast tax writeoffs 
to firms. 


ae 


Deep Rock Oil Corporation, 
which recently sold its name and 
most of its producing properties, has 
adopted the title of Crescent Corpo- 
ration. It will continue its operations 
with the same slate of officers. Cres- 
cent maintains a wholly owned sub- 
sidiary, Hugoton Plains Gas and Oil 
Company, has stock in American In- 
dependent Oil Company (with hold- 
ings in the Kuwait-Saudia Arabia 
Neutral Zone); has interest in some 
5,200,000 acres in Cuba (through 
Siboney Development and Explora- 
tion Company) and prouucing prop- 
erties and lease royalties through- 
out the mid-continent area and in 
Canada. 


xk * 


independent natural gas pro- 
ducers are again “caught in the mid- 
die” with the recent conflict in rul- 
ings concerning licensing of com- 
panies to sell gas to other companies 
for eventual sale in interstate com- 
merce. In an April ruling, one ex- 
aminer ruled that three firms (Deep 
South, Humble, and Shell) did fall 
under FPC jurisdiction, which could 
make rates as well as regulate well- 
head sales. In June, another exami- 
ner dismissed license applications of 
Humble and 19 others on the 
grounds that FPC has no jurisdiction 
over the companies, saying that 
“Congress did not intend to regulate 
the wellhead, lease, or field unit sale 
of natural gas.” 
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: With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performanc 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks 


Talk over your heat transfer problems with an 
EFCO engineer. He will tell you about EFCO installations 
: that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 

the performance you want. 





ENGINEERS & FABRICATORS, INC. 
P. O. Box 7395 Houston 8, Texas 
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HIGHLIGHTS=2 


Digest of News and Comments 





Oil products demand for the 
second quarter is expected to be 
5 per cent above last year’s needs for 
the same period, according to Bureau 
of Mines. Total demand for all oils 
the first quarter of this year, averag- 
ing 9,232,000 bbl daily, is 7.4 per 
cent higher this year than last. Colder 
weather was responsible for the in- 
crease, with monthly demands 4 per 
cent higher this January, 13 per cent 
in February, and 6 per cent in March. 


x** 


A British source says that 
lower cost per barrel of finding oil 
abroad provides an incentive for 
foreign exploration. The source in- 
dicated that drilling in the U. S. 
brought an estimated 19 bbl of oil 
reserves per foot of hole drilled. In 
Canada the return was 27 bbl and 
in Venezuela, 260 bbl. 


xk * 


American living standards are 
expected to improve 20 to 25 per 
cent in the next ten years, according 
to predictions set forth in a new 
DuPont booklet entitled “The Story 
of Creative Capital.” The figure is 
based on the stipulation that the 
necessary capital will continue to 
flow into American business, now 
pouring in at a rate of $250,000,000 
per day. 


xk 


Supreme Court has rejected 
Panhandle Eastern Pipe Line Com- 
pany’s plea for an injunction to pre- 
vent construction of the Louisiana to 
Michigan natural gas line. Construc- 
tion of the $130,000,000 line is pro- 
posed by the American Louisiana 
Pipe Line Company. 


xk 


Tennessee Gas Transmission 
Company, Houston, Texas, has an- 
nounced its intention to buy the re- 
cently dissolved Bay Petroleum 
Company of Denver, Colorado. Cash 
consideration involved was estimated 
at $19,000,000. Bay had production 
in Kansas, Oklahoma, Texas, Colo- 
rado, and Wyoming and refineries in 
Denver and New Orleans, Louisiana. 


xk 


Standard Oil Foundation, Inc. 
(Indiana) has made its third annual 
unrestricted grant of $150,000 to 14 
state associations of private col- 
leges. These groups, representing 
145 colleges in the Midwest, received 
corporate contributions amounting 
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to $1,363,000 last year. The Shell 
Companies Foundation, Inc. has an- 
nounced that it will award $350,000 
this year to 41 colleges and universi- 
ties in the form of research grants 
and fellowships. 


kk *& 


Sun Oil Company has launched 
the largest merchant ship scheduled 
for delivery in American yards this 
year. The ship, a tanker, was christ- 
ened the S. S. Eastern Sun and will 
have a cargo capacity of 10,500,000 
gal of gasoline. The $7,500,000 
supertanker is the fourth such vessel 
delivered to Sun in the past two 
years. 


xk 


Reciprocal trade provision bill, 
which will permit limitations on im- 
ports endangering national security, 
will offer a complete solution to the 
problem of excessive oil imports, 
Senate Leader Lyndon Johnson has 
predicted. A joint conference com- 
mittee retained in the bill an article 
granting presidential power to re- 
strict oil or other imports. 


x: 2 2 


Everyone is interested in uran- 
ium prospecting! St. Mary’s Uni- 
versity, San Antonio, Texas, recently 
presented an evening course on uran- 
ium prospecting, in cooperation with 
the Petty Geophysical Company and 
the Southwest Research Institute. 
The door was barred when, following 
a simple announcement, registration 
skyrocketed to 1000. 


xk kk 


Henry J. Kaiser Company en- 
gineers have successfully burned pe- 
troleum coke in industrial furnaces 
in fluidized form. In recent tests dur- 
ing kiln firing at the Permanente 
Cement Company plant at Perma- 
nente, California, fluid coke was in- 
jected into the regular fuel system 
without interruption of normal 
operation. 


xk kk 


Magnolia Petroleum Company 
representatives recently participated 
in cornerstone laying ceremonies of 
the Edwy R. Brown Petroleum Build- 
ing at Marietta (Ohio) College. The 
late E. R. Brown, one of the found- 
ers of Magnolia, created in his will a 
department of petroleum studies for 
the college which he attended. 
Among many achievements, he 
supervised the building of the first 
refinery in the Southwest. 
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Investigation into transporta- 
tion and distribution of natural gas 
has been asked by the author of the 
Harris bill to exempt the gas pro- 
ducer from federal control. Con- 
gressman Harris of Arkansas cites 
his prime motive in sponsoring the 
resolution is a feeling that the public 
is entitled to know why a 2 per cent 
increase in the field price of gas be- 
comes a 6 per cent increase to the 
ultimate consumer. 


kkk 


An appeal by Governor Hall 
of Kansas to cancel a 15-cent per 
barrel crude price cut went unheeded 
by Standard of Ohio officials as 
Sohio Petroleum posted a price of 
$2.75 for all 40 deg or better crude. 
Sohio, which also buys from Okla- 
homa and Illinois-Indiana producers, 
insisted that the reduction was “the 
only way out” in continuing to per- 
form as an effective supplier in its 
inland market area. Indications are 
that other companies purchasing 
Kansas crude will continue paying 
$2.90 per bbl. 


xk kk 


Atomic energy will create new 
uses and demands for oil, Plymouth 
Oil Company President Walter S. 
Hallanan told Penn Grade conven- 
tioners recently. Domestic demand 
for petroleum will increase to 15 to 
20,000,000 bbl daily, and “will be 
the life blood of our economic des- 
tiny in the foreseeable future.” 

M. J. Rathbone, Jersey Standard 
president, in an address before 
Louisiana State University graduates, 
said only that atomic power would 
not cut into the petroleum business 
“soon.” He stated that a third of all 
power plants built 20 years from now 
will use atomic power, but this will 
be only 1.5 per cent of the total 
world power needs. 


x * * 


Crude and product imports for 
the months of March, April, and 
May averaged 1,183,000 bbl daily 
the IPAA reports. This is an increase 
of 17.5 per cent over the similar per- 
iod last year, while domestic crude 
production has shown only a 3.9 per 
cent increase. The Texas Railroad 
Commission anticipates a 16.5 per 
cent increase in third-quarter crude 
imports and a 14.8 per cent rise in 
products imports for the third quar- 
ter as compared with July, August 
and September of 1954. 











1] 


— x+ClCOaewe w a|6hUrhFlC<CrC‘ 2S 


S 
yf 
i- 
3, 


ie 
a 


1g 
ig 


all 

















“There is hardly anything in the world that 


someone cannot make a little worse and sell a 
little cheaper —and the people who consider 


price alone are this man’s lawful prey.”* 
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® We make our products better but never cheaper 
... Striving for quality and performance, rather 
than the lowest price. 


Crosby Steam Gage and Valve Company, 43 
Kendrick Street, Wrentham, Mass. . . . manu- 
facturers of Safety Valves, Relief Valves, and 
Pressure Gages: 


Crosby Full Nozzle 


s 
Safety Relief Valve, # 
standard in the in- 
dustry for petroleum, 
petrochemical, and 
chemical applica- 
tions. Send for Cata- 
SAFE SIDE 
a 
a 
a 


log No. 300. 
KEEPS PRESSURE ON THE 








Petroleum Profile 


BACK in the “Rule of Thumb Days” 
of the nineteens George Bunn came out 
of Ohio into Kansas, which area was 
not a particularly “Dark and Bloody 
Ground” as it had been described a 
century before, and betook himself 
to “git some larn’in” at the University 
of Kansas. Thus in the famous tradi- 
tion he “started right” for an oil man, 
being born in Ohio, which state along 
with Pennsylvania has produced more 
oil men, especially of pioneer and 
earlier days, than all the rest of this 
country put together. 

Graduating from K.U. in 1920 with 
a mechanical engineering degree, 
George was released to make his for- 
tune at about the same time the “Little 
Depression” came on, 1920-21. He 
went to work helping Phillips Petro- 
leum to conserve its plethora of nat- 
ural gas and gasoline. Since that time 
he has been busy with two phases of 
his company and the industry’s work: 
(1) Plant production and process de- 
velopment, and (2) testing, sampling, 
measuring, and similar problems of 
operations and control. 

One of his outstanding works was as 
chairman of the API’s Committee on 
Measuring, Sampling and Testing Nat- 
ural Gas and Natural Gasoline, but 
this is merely one of his multitudinous 
jobs in the cooperative side of the in- 
dustry. He has been one of the leaders 
in numerous activities, technical and 
otherwise, of the Natural Gasoline 
Association of America. 

One of his most recent honors is the 
receipt of the NGAA’s top gift, the 
Hanlon Award, highest honor in nat- 
ural gasoline and one of the highest in 
the petroleum-natural gas industry. 
This was awarded to him in 1954. 
It is given annually to members of the 
industry’s staff for outstanding services 
to the natural gasoline industry. The 
statement made when the award was 
granted is the accolade for a singularly 
capable, persevering and indefatigable 
worker in his field: 

“We are recognizing the long-pull 
helpfulness of this man as a construc- 
tive critic, enthusiastic booster, capa- 
ble engineer and executive. His versa- 
tility is striking; there is no phase of 
our industry with which he is not 
familiar (Italics ours—Ed.) and his 
far-reaching interests and attention to 
details have made him a Jdeading figure 
in councils of this (NGAA) and other 
oil trade organizations wherever prob- 
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George P. Bunn 


Pioneer 


lems of the natural gasoline industry 
were under consideration.” 

Verily, no more can be said of any 
man. 

In keeping with his professional 
capabilities he is a member of Tau 
Beta Pi, honorary engineering frater- 
nity. American Gas Association claims 
him on its rolls, as does the American 
Petroleum Institute, with which he has 
served longer on the measuring, etc., 
committee than any other man in its 
history, being one of its charter mem- 
bers when it was organized in 1932. 
Furthermore, he is a member of the 
API Board of Councilors, a Senate- 
advisory type of group that consults 
with other API leaders to direct the 
activities of the largest of petroleum 
cooperative bodies. 


This man’s life has been bound up 
inextricably with the growth of the 
natural gas-gasoline industry and the 
phenomenal rise of his company; he is 
one of the most influential leaders in 
the industry. He has a flair for solving 
difficult problems and for “keeping the 
wheels turning.” He has seen natural 
gasoline progress from the open-air, 
weathered type of product that lost 
more than it kept of its useful contents, 
to the carefully specified, exactingly 
manufactured product that we now re- 
fine. He is known “all over” as a 
trouper, in the sense that he has seen 
to it that the show goes on regardless 
of interferences. 

He also is manager of the natural 
gasoline department of Phillips Petro- 
leum Company. 
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FIG. 1. Four major products in a business decline 


Operations Research 


Techniques of scientific in- 
quiry can use complex, vari- 
able, and intangible factors to 
reach decisions in manage- 
ment affairs. Here is an 
example of management re- 
search —the method used 
and results obtained. 


William A. Clark 


As they feel their way to an impor- 
tant management decision through a 
fog of vague, incomplete, and often 
emotionally charged information, the 
many petroleum industry executives 
who began their careers in research or 
production must often wish they again 
were dealing with the comparatively 
precise and dependable data of the lab- 
oratory or plant. 

Many are turning to a relatively new 
management staff function which can 
often provide clear, complete, and yet 
concise information on which to base 
their consideration of a variety of 
problems, from pricing and market po- 
tentials to production scheduling and 
waiting line difficulties. It is called Op- 
erations Research. 
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The purpose of Operations Research 
is to apply to the complex, variable, and 
often intangible factors of management 
affairs some of the techniques and prin- 
ciples that characterize scientific in- 
quiry. It holds that a busy executive can 
make better decisions, and more of 
them, if all the pertinent facts and 
judgments are gathered, analyzed, and 
interpreted by a team trained to do it 
thoroughly, objectively, and mathe- 
matically. 

The executive can more fruitfully 
bring his knowledge and experience to 
bear on such a manageable statement 
of the problem and its possible solu- 
tions without overworking his intuition, 
or “rule of thumb” principle. The value 
of such an approach is indicated by the 
growing interest in Operations Re- 
search, both in government and in- 
dustry. 

The following example of Opera- 
tions Research at work is based on the 
solution of a marketing or pricing 
strategy problem for the sales depart- 
ment of Monsanto Chemical Com- 
pany’s Organic Chemicals Division. 

After the business research depart- 
ment, responsible not to sales but to the 
general manager, had put together the 
sales forecast for 1954, they asked 
themselves this question: “Where will 
a first-half business decline, such as we 
are forecasting, hit us the hardest and 
what can we do to ease the blow?” To 
begin answering the question, Opera- 
tions Research had to ask a lot of others 
and gather and reduce to numerical 


form a great deal of information. 

First, they took the data on 90 of 
the division’s principal products and 
examined what had happened to them 
during previous downturns such as 
1949 and 1952. Fig. 1 shows what they 
were looking for. Sales are plotted in 
the XY plane, gross profits in the XZ 
plane. For product A both sales and 
profits declined during each recession 
For product B there was no demon- 
strated sensitivity to business condi- 
tions. 

Out of the 90 products initially ex 





The Author 


William A. Clark has been a member 
of the business research department of 
Monsanto Chem- 
ical Company's 
Organic Chemi- 
cals division 
since 1952. As 
senior marketing 
research analyst, 
he has partici 
pated in several 
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other specialists 
in the division 
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Research, the new investigative disci 
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FIG. 2. The life cycle of chemical products 


amined, less than 20 were vulnerable in 
a business decline and of these all but 
6 seemed to represent marketing con- 
ditions which were largely uncontroll- 
able by Monsanto. These 6, however, 
were studied rather thoroughly. Going 
through the study of one of them, 
which will be referred to as “K” to 
avoid disclosing competitive informa- 
tion. will demonstrate some of the 
methods of Operations Research and 
much of its philosophy. 

The life cycles of chemicals tend to 
follow the S-shaped curves shown in 
Fig. 2, going first through a struggling 
developmental stage, then a period of 
rapid growth, and finally a slow growth 
which carries them to some asymptotic 
level. Of course, there is never the as- 
surance that sales won’t fall off sharply 
at any point along this growth curve. 
This is especially true of agricultural 
chemicals and miracle drugs, which 


MILLIONS OF POUNDS 
5 10 15 20 25 30 


often are replaced before they are old 
enough to settle down to this slower, 
steady growth. 

Product K is up in the range marked 
by an “X” on the upper curve—ma- 
ture, but not senile. There seems to be 
plenty of room for future growth, but 
it will not be of the 40 per cent year 
variety, which some products display 
in lower regions of the curve. 

The study of K was aimed at finding 
out what could be done in anticipation 
of a downturn. The national supply of 
this product was studied first. 

Plant capacities to produce K are 
shown in Fig. 3. There are several 
points to note here and only one of 
these is obvious from the chart. 


1. Monsanto has about 20 per cent 
of the U.S. capacity but is only 
half the size of competitor No. 1. 


2. Monsanto and each of the com- 
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FIG. 3. Production capacities — Product K 


petitors except one make prod- 
uct K quite deliberately. Com- 
petitor No. 6 makes K as a by- 
product and hence will not be 
motivated in production sched- 
uling as other producers are. 


3. Of this group only Monsanto and 
one other manufacturer have 
multiple plants. 


4. Of all Monsanto’s competitors 
only No. 2 is known to “dump” 
the product in a competitive 
market. 


The capacity figures are not the 
whole story of the supply of product 
K. Some of these producers are trying 
to use as much K as possible to make 
other products for sale and K is a very 
versatile product. It may reach the con- 
sumer as part of a hand lotion, a paint 
brush cleaner, a chemical to spray on 
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These firms manufacture 27.58 mil- 





From the Production Dept. From the Sales Department 
Each pound of hand lotion re-| | Monsanto sells the Ajax Corp. 
quires 0.5 pound of product K.| |0.46 million pounds of preduct 
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FIG. 4. Monsanto's captive use of Product K 









Monsanto Monsanto uses 6.38 million] |K for the manufacture of hand 
Competitor No. | pounds of product K in hand] |lotion. This represents 50% of 
Ajax Corp. lotion their total requirements. 

Company Hand Lotion Product K 

(million of pounds) 

Monsanto 12.76 6.38 

Ajox Corp 1.84 0.92 

Competitor No. | 12.98 _6.49 

27.58 13.79 


FIG. 5. Consumption of Product K by competitors in the hand lotion field 
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rose bushes, paint for an automobile, 
or a plastic part in a new refrigerator. 
First Monsanto looked at its own use 
of product K. Fig. 4 is a heavily coded 
summary. 

The Operations Research team found 
it was considerably easier to develop 
their own captive use from sales budg- 
ets and production conversion factors 
than it was to work out a pattern for 
their competitors. Although it would 
have been easy for some competitors, 


Operations Research is a new field of endeavor for 





scientists in the business world — It paves the way 


for fruitful cooperation between science 


and 


business to solve management problems. 


particularly those that try to use it all 
captively, a summary for others would 
have meant quite a bit of figuring. Take 
competitor No. 1 for example. From 
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FIG. 6. Captive uses for Product K 
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FIG. 7. Supply /Demand in Product K 








TASLE 1. Captive uses of product K. 
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Company products lotion spray cleaner Drugs Dyes Other Total 
Competitor No. 1...........64- 3.17 6.49 6.83 11.35 _ -1T81 45.65 
Si... egcew cones k een 44.60 6.38 5.98 0.37 7.20 4,27 7.44 71.97 
Competitor No. 2.............- 30.50 30.50 
Competitor No. 3.............. 48.80 2 
Competitor No. 4.............. 48.80 48. 8¢ 
Competitor No. 5.............. 12,20 : 12.20 
Competitor No. 6.............. : 1.77 ? ? rs ? 6.10 
Competitor No. 7...........00 18.91 4.27 23.18 


18.55 4.27 
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his price list, his annual report, his 
prospectus, and Monsanto’s own field 
intelligence, it was learned that he 
makes 38 products which logically 
should be made from K. Fig. 5 shows 
the reasoning employed in determining 
that competitor No. 1 uses 6.49 million 
pounds in making hard lotion. 

Fig. 6 and 7 show more detailed in- 
formation on uses for product K. No- 
tice that the very large competitor No. 
1, which has three-fourths of the U.S. 
capacity, uses relatively small amounts 
captively. 

Monsanto wanted the detail on how 
its competition consumed product K 
internally (Table 1) for several reasons. 
It helped formalize their knowledge of 
competitive activity; it let them spot 
areas in which K was being used to 
make products with strong seasonal 
demand (such as rose bush sprays), 
and it enabled them to pinpoint areas 
in which demand was well established 
(as in the case of the large miscella- 
neous item.) Incidentally, this is a rela- 
tively new use for K—a specialty prod- 
uct with great expectations. 

At this point Monsanto had a rather 
good idea of the supply picture for 
product K. They knew who made it, 
where it was made, how it was made, 
how much was made, and how much 
was set aside for each type of product 
produced internally from K. Next, the 
Operations Research team turned its 
attention to the demand for product K 

Product K has a very elaborate end- 
use structure. On the one hand, it can 
be simply mixed with one or two othe! 
ingredients and made into a lotion. On 
the other hand, it can pass through 
many steps before it is ready to be con- 
sumed. The question then arises: At 
what level of the supply-demand pipe 
line shall the demand be measured? 

Monsanto, in trying to trace demand 
all the way down to the consumer level, 
worked up the end-use pattern shown 
in Table 1. About 60-65 per cent of all 
the product K consumed went into 
hand lotion, rose bush spray, paint 
brush cleaner, drugs, dyes, and miscel- 
laneous uses. 

To quantify this demand information 
took a fair bit of time. Parts of it came 
from the literature, but most of it came 
from a thorough study of customer files 
and considerable discussion with mem- 
bers of the organic chemicals division’s 
sales department. 

After this end-use study was built up, 
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each end-use was matched with an ap- 
propriate economic series. For ex- 
ample, an end-use such as automobile 
paint was matched with the series ““Au- 
tomobile Production” and an end-use 
such as TV parts was matched with 
“Production of TV Sets.” In all, there 
were 17 series to be combined into a 
demand equation. This was done by re- 
ducing all series to an index basis and 
then weighting each in accordance with 
the amount of product K going into the 
related end-use. So if 50 per cent of the 
national consumption of product K 
were for TV parts, a weight of 0.5 was 
assigned to the series “Index of pro- 
duction of TV sets.” 

With the demand equation developed 
by adding all these weighted series and 


of demand. By forecasting 17 different 
series, it could build up a forecast of 
demand for product K. For 1954 this 
checked out at only two-thirds of na- 
tional capacity. 

Monsanto’s overcapacity situation 
wasn’t quite so bad as the nation’s. But 
it was bad enough. Assuming that the 
sales forecast was correct for product 
K and all chemicals made from K, 
Monsanto had about 15 per cent over- 
capacity. 

From break-even charts it was de- 
termined that it was highly desirable to 
move this last 15 per cent and the prob- 
lem was one of how to do it. 

With Research the idea of making 
certain existing products from K_ in- 
stead of from purchased raw materials 
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FIG. 8. 


Salesman & Territory: 

Total Product K Usage: 
Monsanto Participation 35% 
Principal Competition: 
Principal End-Use: Plastics 


Remarks: Acme’s sales should follow the plastics industry closely 
since they produce a full line. 


Although Monsanto and Competitor #1 have by far the major 
share of this account, #7 now threatens to use the reciprocity 
wedge to share in Acme business. 


Acme strives for a steady source of supply even at added cost 
if necessary. 


We have a good chance of increasing sales as Acme's sales grow, 
but little hope of increasing participation. 


AMERICAN ACME 


J. J. Thompson, New York 
4.1 Million Pounds 


Competitor #1 








a knowledge of the levels of hand lo- 
tion production, production of automo- 
biles, production of TV sets, and 14 
other series, it was possible to calculate 
the national demand for product K. Of 
course, the weights of each series 
changed from time to time as the end- 
use pattern shifted, but over the short 
term the changes were not appreciable. 

Such a demand equation, to be 
worthwhile, must, of course, describe 
conditions as they were in the past. So 
the demand equation was plotted up 
against actual production (Fig. 7). 
Product K was indeed in short supply 
during 1949 as producers cut back too 
far. When they saw the light later in 
1949, they had trouble catching up. 
Meanwhile demand increased and then 
surged during the outbreak of war in 
Korea. Then production came through, 
but it was the same old story—too late! 
They overproduced to such an extent 
that a drastic inventory correction was 
needed in 1952. 


As nearly as could be told, the de- 
mand equation did describe conditions 
as they were experienced. So now 
Monsanto had a quantitative measure 
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was explored and one very good lead 
turned up. 

Thinking in terms of new products to 
make from K resulted in some good 
long-range ideas, but nothing to solve 
the problem of using up the last 15 
per cent of K during 1954. 

Customers were studied in great de- 
tail. On each of the top 32 a resume, 
such as the one shown in Fig. 8, was 
prepared. 

The customer analysis demonstrated 
that there was only one customer large 
enough to buy Monsanto’s over- 
capacity. 

A financial analysis of this customer 
showed that his operating margins and 
return on investment were very much 
below an industry average. In fact, 
gross profits on sales were in the neigh- 
borhood of 1.5 per cent. It looked more 
like a supermarket than a chemical 
company and indicated that he would 
always be a price buyer. In fact, he had 
to be to stay in business. Since much 
of his manufacturing cost was centered 
in the cost of K, it seemed reasonable 
to assume that his purchasing efforts 
would be directed toward making any 





small saving possible on K. This indi- 
cated that a price reduction would ob- 
tain some or possibly all of his busi- 
ness. On the other hand, and this was 
the governing consideration, it also in- 
dicated that it would tend to depress 
the market. 

There were other deterrents, too, 
toward reducing the price of K in order 
to increase the sales volume. Competi- 
tor No. 1, mentioned earlier, was in an 
excellent position to retaliate if he de- 
cided to counter with a second price cut 
of his own. He had one-third of the 
national capacity and fairly limited 
captive use. 

The solution to Monsanto’s problem 
of overcapacity must, it was decided, 
be far more subtle than going after one 
large account by an across-the-board 
price reduction. So groups of customers 
were studied and those customers were 
selected as targets who met the follow- 
ing requirements.: 


1. They were large uses of product 
K. 

2. They used it for some established 
use not apt to become obsolete. 
K was a necessary part of their 
production. 


3. While their total consumption of 
K was large, the cost of K was 
a small part of their total manu- 
facturing costs. 


Companies that met these specifi- 
cations were manufacturers of tires 
who bought product K and made it into 
a bonding agent to improve adhesion of 
white side-walls. They were oil com- 
panies that used small concentrations 
of K in their oils to upgrade them. To 
them a dependable source of supply 
was more important than saving some 
money by tying themselves to a pro- 
ducer who was not always able to de- 
liver the goods. These were the com- 
panies to go after. 

In general, the specific recommenda- 
tions to management called for catering 
to these most desirable accounts by 
exploiting the geography of Monsanto’s 
plant-sites and offering other advan- 
tages. 

Management studied and accepted 
the recommendations and translated 
them into an effective plan of action. 

The division and the company are 
better off as a result. 

Even though this example is not very 
advanced mathematically, it illustrates 
two important characteristics of Op- 
erations Research: Thoroughness and 
the expression of thoughts in numeri- 
cal form. By providing management 
with a quantitative background for de- 
cision-making the intuition necessary 
was minimized. This is Operations 
Research. kk 
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DIGEST of NEWS and COMMENT 
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Offshore Bill Passes 


Controversial tidelands drilling bill 
has been passed by the California legis- 
lature. The law voids previous rulings 
prohibiting drilling on state-owned 
tidelands unless there is evidence that 
such pools are being drained from 
upland production sites. Also included 
in the new legislation are provisions 
giving the State Lands Commission 
authority to grant leases providing for 
drilling from artificial offshore islands 
or other structures. In addition, the law 
states that leases on unproved tide- 
lands shall bring the state a 122 per 
cent royalty plus cash bonus to be sub- 
mitted on a competitive bid basis, and 
that the royalty on proved lands shall 
not be less than 16'% per cent plus cash 
bonus. 

kkk 


Imperial Resumes Survey 


Resuming oil exploration in Quebec 
Province, Imperial Oil Limited, an 
affiliate of Jersey Standard, announced 
that a seismic crew has begun opera- 
tions near Nicolet on the south shore 
of the St. Lawrence opposite Three 
Rivers. The work will supplement sur- 
veys carried out last year by geologists 
and a gravity meter crew on some 6,- 
000,000 acres, which the province has 
authorized the company to explore. 
The seismic survey is to be undertaken 
by an Imperial subsidiary, Lowlands 
Exploration Company. 


kk 
Sicily Wildcat Slated 


Macmillan Petroleum Corporation 
recently announced that a wildcat well 
on the Comiso permit in Sicily is slated 
to be spudded next January or Febru- 
ary by a Gulf Oil Corporation sub- 
sidiary. The Comiso permit has been 
turned over to the Mediterranean Oil 
Company, 35 per cent of which is 
owned by Macmillan and 65 per cent 
by Gulf. Geological prospects are very 
favorable for the development of oil 
in the Comiso area. 


kkk 


Creole Begins Tia Juana 2 

Creole Petroleum Company has be- 
gun construction of 300 ninety-ton 
cement piles that will form the base for 
its second gas conservation plant on 
Lake Maracaibo in Venezuela. The 
new plant is designed to conserve 
nearly 120 per cent more gas than the 
Tia Juana plant No. 1, and will be lo- 
cated six miles south of the plant now 
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in operation. The $36,500,000 installa- 
tion, in 79-ft water, will inject approxi- 
mately 297,000,000 cu ft per day of 
gas into the Lake Maracaibo oil strata. 
It will materially increase oil recovery 
trom the reservoir and permit the con- 
servation of over two billion cu ft of 
gas for future use. 

The plant will be equipped with 12 
gas turbines developing a total of 96,- 
000 hp, a 50 per cent increase in tur- 
bine capacity over the Tia Juana No. 1. 
The project was approved by the Vene- 
zuelan government in May and is ex- 
pected to be completed early in 1957. 


kk * 
Safety Record Set 


Western Kansas Production district 
of Phillips Petroleum Company has 
completed 1,000,000 consecutive man- 
hours of work without a disabling in- 
jury, to be the second such Phillips’ 
district to achieve the record. The west- 
ern Kansas group’s uninterrupted reign 
of safety began September 30, 1950. 


kk 
Landmen Open Office 


American Association of Petroleum 
Landmen has established permanent 
offices in the Skirvin Tower in Okla- 
homa City, Oklahoma. The organiza- 
tion, headed by George F. Brown of 
Amarillo, Texas, was formed at an 
April convention in Fort Worth, Texas. 


Geologists Meet 

Announcement has been made ol 
the twentieth session of the Interna 
tional Geological Congress meeting in 
Mexico City, September 4-16. Sixteen 
field and holiday excursions have been 
planned during and following the con 
gress. Although the meeting will pri 
marily concern Mexico and Central 
America, official languages to be used 
include English, French, German 
Italian, Spanish, and Russian. Pub 
lished reports will be in English 
French, and Spanish. 


kkk 


Karachi Well Burns 


Plans are already underway for drill 
ing of new wells in Karachi, Pakistan, 
scene of a week-long fire that broke 
out in the Sylhet test well. The Paki 
stan Petroleum Limited wildcat caught 
fire May 30 when several gas craters 
broke loose about 200 yds from the rig 
A Tulsa, Oklahoma, oil well fire fighter 
Myron Kinley, was flown to the well 
site to assist in control attempts. Al 
though arriving too late, Government 
of India allowed immediate export 
to Pakistan of equipment belonging to 
Assam Oil Company at Digboi, to be 
used in further control measures. No 
casualties were reported. Much of the 
company’s property and equipment has 
been salvaged. 








Jim LeVelle Named Engineering Editor 


The Petroleum Engineer this 
week announced the appointment 
of James A. LeVelle as engineering 
editor. He comes to PE from the 
Atlantic Refining Company, where 
he has been an engineer on Atlan- 
tic’s production engineering staff 
since 1950. Jim was graduated from 
Southern Methodist University in 
mechanical engineering in 1947 and 
received his master’s at Texas A&M 
in 1948. He taught engineering and 
supervised SMU’s fuels testing 
laboratory until 1950, when he 
went with Atlantic. 

For the past five years, he has 
been engaged primarily on special 
well completion problems and well 
remedial operations. He has been 
instrumental in the development of 
various new equipment techniques. 

His industry association back- 
ground includes service on the 
American Petroleum Insitute’s Cas- 





ing Landing Practices Committee 
and the High Pressure Completion 
Practice Study Committee. He is a 
member of the American Society of 
Mechanical Engineers. 











ttakeg 
all three 


to get results— 















y 









>? as 


ea} 
P if 


= 
















| THIS SETTING TOOL 


saved the 
Oil Industry over 
4 years of rig time 


-»eIn One year 





The Baker Wire Line Setting Tool, the “power 
package” that supplies the controlled force 
necessary to set Baker Bridge Plugs, Retainer 
Production Packers and Cement Retainers on 
wire line, brought dependable, time-saving wire 
line bridge plug and packer service to the 
oil industry. 

This tool brought together (a) the estab- 
lished performance of Baker Bridge Plugs and 
Packers with (b) the highly efficient wire line 
service organizations, thus providing operators 
with a dependable source that saved the oil 
industry an estimated four years of rig time in 
one year. 

























THESE WIRE LINE 
SERVICE COMPANIES 


RUN A BAKER BRIDGE PLUG, 

RETAINER PRODUCTION PACKER, 

OR CEMENT RETAINER ON WIRE LINE, 
EVERY FORTY MINUTES 

DAY AND NIGHT, AROUND THE CLOCK... 
AROUND THE WORLD. 


B-J Services, Inc. 

Bird Well Surveys, Inc. 

The Dia-Log Company 

Dowell Incorporated 

Flash Perforating Company 

Ford Alexander Corporation 
Huskey Guns, Inc. 

Lane-Wells Company 

McCullough Tool Company 
Perforating Guns-Atlas Corporation 
Petro-Tech Service Company 
Ram-Guns, Inc. 

Schlumberger Well Surveying Company 
Schlumberger Surenco, S. A. 
Schlumberger of Latin America, S. A. 
Schlumberger Overseas, S. A. 
Société de Prospection Electrique 
Trinidad Oilfield Service Limited 
United Oilwell Service, S. A. 
Welex Jet Services, Inc. 

Well Perforators, Inc. 

The Western Company 


The combined trained personnel of these com- 
panies comprises a service organization with 
over 1,000 men in the field. Nearly 400 service 
locations ensure maximum availability of 
Baker Wire Line Bridge Plugs, Packers and 
Cement Retainers. 
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Photo courtesy Halliburton Oil Well 


Cementing Company, Duncan, Oklahoma 


Biggest in West Texas... 


FIG. 1. Nearly a million dollars worth of fracturing equipment! 
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was assembled at the Tom McKnight No. 5 for this ‘super 


foreground. 


fracture treatment. Note the two 6-pump truck groups. Als« 
shown is a salt water tank truck and a fire truck in the cente: 


P 450. 


DEVONIAN RESPONDS TO “SUPER” FRACTURE JOB 


TIDE WATER ASSOCIATED OIL 
Company’s Tom McKnight No. 5 in 
the Headlee field of Ector County, just 
4 miles east of Odessa, Texas, was hy- 
draulically fractured Friday, May 27, 
1955, with what is considered to be the 
largest treatment ever given a well at 
this depth. It is also the biggest and 
deepest fracture treatment ever given a 
well to date in the Permian Basin. An 
open hole interval in the lower Devon- 
ian pay section from 11,910 ft to 12,- 
020 ft was treated successfully with 
75,000 gal of refined oil containing 
75,000 Ib of Ottawa sand. 

The treatment was made in two 
stages down 5'2-in. casing. The first 
stage consisted of 10,000 gal of refined 
oil and 10,000 Ib of sand, and flushed 
with 6000 gal of treating oil. The sec- 
ond stage consisted of 65,000 gal of 
refined oil and 65,000 Ib of sand, 
flushed with 4000 gal of treating oil. 
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Injection pressure during the treatment 
averaged about 4800 psi, and the in- 
jection rate averaged approximately 27 
bbl per minute. Actual pumping time 
during the entire operation was 92 
minutes. The job was performed upon 
initial completion of the well and prior 
to any formation production test. 


Results 

After the job was completed, wire 
line measurements showed that there 
was only about 30 ft of sand fill up in 
the 7%-in. open hole. Tubing was run 
without a packer, and the well allowed 
to flow back all the refined oil that had 
been pumped into the hole during the 
fracture treatment. 

With virgin reservoir oil being pro- 
duced, a potential test was made. Stor- 
age was limited, and, therefore, on this 
first test, only 392 bbl of 42.6-deg 
API gravity oil with no water was pro- 





Tide Water treats 12,000-ft 
well with 75,000 gal refined 
oil, 75,000 Ib Ottawa sand, 
10,000 gal flush oil in two 


stages 


J. E. Kastrop 
Editor Drilling and Producing 
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FIG. 2. Electric log of the Devonian in the Tom McKnight No. 5. Note the two 
productive intervals separated by a dense section. Only the lower interval was 


fractured. 


duced in 16 hr through a 14/16-in. 
choke. Extrapolated on a 24-hr 
basis, this original potential test 
showed that the well produced at the 
rate of 588 bbl of oil per day. Tubing 
flowing pressure was gaged at 2345 psi 
while casing pressure was 1000 psi. 
Flowing bottom-hole pressure was 
measured at 5091 psi. Gas-oil ratio 
was 2920-1. 

Results of this first potential test were 
encouraging, although time and con- 
siderably more produced oil will be 
required to determine how beneficial 
was the treatment. 

Why Such a Treatment? 

Production in the Headlee field 


comes from three horizons: The Ellen- 
burger, which is the most prolific; the 
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Devonian; and a few wells produce 
from the Strawn. The specific area in- 
volved is located in the northwest por- 
tion of the field. Tide Water's Mc- 
Knight No. 5 is located on a 320-acre 
tract which contains four Ellenburger 
producers. Field rules limit Ellenbur- 
ger wells to 80 acres or 1320 ft be- 
tween Ellenburger wells. As far as the 
Ellenburger was concerned, this par- 
ticular lease had been drilled up. 
Analysis of cores taken in the Devon- 
ian indicated that there existed about 
25 to 30 bbl of oil per acre ft of pro- 
ductive section, however. Operators in 
the field generally agree that experience 
to date in the Devonian indicates that 
160-acre spacing for this productive 
horizon is more desirable. Two Devon- 
ian wells on this density pattern could 





be drilled on this tract of 320 acres. 

Top of the Devonian in this well was 
encountered at about 11,500 ft. The 
former formation is not a natural pro- 
lific producer in this section of the field. 
Devonian wells near the Tom Mc- 
Knight No. 5 produce from 60 to 110 
bbl per day. While this may appear to 
be excellent production in view of the 
national average of about 13 bbl, it is 
not considered economically attractive 
when the cost of these deep, hard-rock- 
drilled wells is reviewed. 

Therefore, knowing that there was 
sufficient oil in place at adequate pres- 
sures in the Devonian, it was a matter 
of determining to what extent well 
stimulation would improve producing 
rates. This, then, was the real purpose 
of the Tom McKnight No. 5, and on 
the outcome of this operation hinged 
the economic recovery of quite a siz- 
able reserve of petroleum for the in- 
dustry and nation. 

Hydraulic fracturing, in its many 
phases, has performed wonders in the 
Permian Basin. It has been successful 
in stimulating hundreds of limestone 
formations not too much unlike the 
dense Devonian found in the Headlee 
field. 


The Devonian Reservoir 

In the Headlee field, the Devonian 
reservoir is a difficult one. It is hard 
and relatively dense. It has been de- 
scribed as a crystalline limestone, in- 
terbedded with thin, dense layers of 
shale. There are some incipient frac- 
tures that are encouraging to the ap- 
plication of hydraulic fracturing tech- 
niques. Intermixed in the limestone 
matrix is a brown insoluble silt, which 
gives the Devonian its brownish-gray 
color. 

Permeability and porosity are rela- 
tively low. Average porosity is about 
642 to 7 per cent; permeability aver- 
ages about .2 to .3 md. Initial bottom- 
hole pressure is about 5580 psi. 

Gross thickness of the Devonian 
section in the northwest portion of the 
Headlee field is approximately 725 ft, 
although the Tom McKnight No. 5 
only penetrated 477 ft of this section. 
Of this 725 ft of gross section, there is 
about 224 ft of net effective pay sec- 
tion. Top of the Devonian was found 
at 11,543 ft, as indicated on the elec- 
tric log in Fig. 2. Total depth of the 
Tom McKnight No. 5 is 12,020 ft. The 
pay section is in two intervals: The 
upper pay interval is from 11,776 ft to 
11,900 ft; the lower interval is from 
11,920 ft to total depth. The fractur- 
ing treatment described herein was 
made in the lower pay interval only. 


Well Completion Data 
The Tom McKnight No. 5 was spud- 
ded in on March 18, 1955, and 
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reached a total depth of 12,020 ft on 
May 26, 1955. A mixed string of 542 - 
in. casing was cemented at 11,910 ft 
with 300 sacks of cement and 200 cu 
ft of weight-controlling material. The 
interval treated was 110 ft of 7%-in. 
open hole below the casing seat. Cas- 
ing program for the 512-in. productive 
string, from top to bottom is as follows: 


400 ft of 20-lb N-80 
3150 ft of 17-lb N-80 
5400 ft of 17-Ib J-55 
3000 ft of 17-lb N-80 
150 ft of 20-lb N-80 


Measurements were overall, including 
threads. After makeup, total length 
measured 11,910 ft. 


A 


Injection Pressure Limited 

Presence of the 5400-ft section of 
' 17-lb, J-55 casing in the 5'4-in. pro- 
ductive string imposed a limitation of 
injection pressures. In order to allow 
an adequate safety factor during the 
fracturing operation, an upper limit on 
well head injection pressure was set at 
5000 psi. 


— = 


eo \y ff oe ivooo™ 


Initial Problem 
As this was the first fracturing treat- 
ment of this size at this depth in the 
Devonian, there was little experience 
1 upon which to call. It was known, 
1 however, that a 30,000-gal gel-acid 
‘ fracture treatment of the Devonian in 
. the Headlee field had brought about an 
increase in producing rate, although it 
" was considered relatively small. Based 
" on the idea that some benefit could be 
7 obtained by hydraulic fracturing, it 
was decided that to accomplish a satis- 
factory increase in productivity, a 
large treatment would be necessary. 
And, too, in order to effect a sizable 
" portion of the large drainage area 
t (Devonian well spacing is based on one 
4 well to 160 surface acres), a large 
‘ treatment would be required. 
Initial objective was to treat the Tom 








a McKnight No. 5 with a total of 75,000 
e gal of refined oil (viseosity at 80 F was 
7 198 centipoise; at 100 F it was 92 
5 centipoise) in which was mixed 75,000 
7 lb of 20-to-40-mesh Ottawa round- 
* grained sand. Injection pressure was 
.. not to exceed 5000 psi, and it was 
d hoped that an average injection rate of 
‘- 30 bbl per minute could be obtained. 
. Treating Program 
e The treatment was to be made in 
0 two stages: The first was to be a small 
n volume to determine how the Devon- 
7 ian would take the sand-oil mixture; 
- the second stage was to constitute the 
greater volume after injection rates had 
been established. The full treating pro- 
gram consisted of the following steps: 
. 1. Test all equipment up to the well- 
id head fracturing manifold to 7000 psi. 
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FIG. 3. Service company engineer points to recording 
pressure chart which tells the complete story of this 
‘super’ fracturing job. 
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FIG. 4. Recorded pressure chart of the entire fracture 
job tells the story of the operation from start to finish. 





Wellhead fracturing mani- 
fold connecting 12 two-inch 
injection lines into the well. 


Backflow from the well into 
injection lines is prevented 
by two-inch, 12,000-lb test 
ball check valves installed in 
each line near the wellhead. 





Wellhead connection below 
the fracturing manifold lo- 
cated on the rig floor. Blow- 
out preventer is flanged to 
the tubing head. 











2. Break down the Devonian forma- 
tion and inject 5000 gal of treating oil. 

3. Fill each of two tanks from which 
break-down oil had been pumped with 
150 bbl of salt water. 

4. Mix 10,000 gal of treating oil with 
10,000 Ib of Ottawa sand and pump 
into formation. 

5. Flush with 6000 gal of treating 
oil. 

6. Mix 65,000 gal of treating oil with 
65,000 Ib of Ottawa sand and pump 
into formation. 

7. Flush with 4000 gal of treating 
oil. 

8. Flush with 250 bbl of salt water to 
load casing. Purpose of loading the 
casing with salt water was to overcome 
the formation pressure that previous 
operations proved could not be satis- 
factorily held by loading the casing 
with oil alone. As a_ precautionary 
measure, it was planned that if the rela- 
tively small treatment of the first stage 
encountered no difficulty, the second 
stage, which made up the bulk of the 
treatment, would be initiated. 


Equipment Considerations 

While this particular job involved 
the largest assemblage of fracturing 
equipment on any well anywhere, there 
was good reason for its use. It was not 
accurately known just how well the 
Devonian formation would take the 
fracturing treatment. This meant that 
the injection rate had to be determined 
during treatment, although the pres- 
sure limitation was set at 5000 psi. An 
injection rate of 30 bbl per minute 
could be handled adequately with ten 
pump trucks. It was not definitely 
known at what rate the Devonian 
would take the fracturing mixture, 
however. The rate might possibly ex- 
ceed 30 bbl per minute. Since so much 
was at stake on the success of this frac- 
turing treatment, every precaution was 
taken from an equipment and oper- 
ating standpoint to insure its success. 
Ten of twelve 600-hp pump trucks 
were capable of pumping at a com- 
bined rate of 30 bbl per minute at the 
pressure prescribed. It was felt that the 
two additional units fully connected 
into the hookup would provide a meas- 
ure of insurance against any possible 
equipment failure. No equipment fail- 
ure of any kind occurred, however. 

Fig. 1 is an aerial view of the loca- 
tion, showing the drilling rig over the 
well and the equipment hooked up for 
the fracturing operation. Major items 
of equipment employed in the fracture 
treatment included: 

1. Twelve pump _ trucks, each 
equipped with two Halliburton T-10 
triplex pumps individually driven by 
300-hp engines, totalling 600-hp per 
pump truck. 
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2. Two blender or mixing and pro- 
portioning trucks. 
3. Four bulk sand trucks. 
4. One fire truck. 
5. Six 500-bbl skid-mounted storage 
tanks. 


Equipment Hookup 

To carry out the operation as out- 
lined step-by-step above, careful plan- 
ning of equipment hookup was essen- 
tial so that each step could be exe- 
cuted without interrupting the pump- 
ing operation. 

Two independent equipment groups 
were employed. Each group consisted 
of six pump trucks, one blender or pro- 
portioning truck, two bulk sand trucks 
and three 500-bbl storage tanks. 

The discharges of both triplex pumps 
on each pump truck were paralleled 
into one two-inch, high-pressure dis- 
charge line that was laid up to the well 
head manifold. For each of the two 
six-pump truck groups, 6 two-inch 
lines converged at the wellhead mani- 
fold, making a total of 12 two-in. lines 
connecting into the manifold. 

Bulk Ottawa sand and refined oil in 
desired quantities were supplied the 
blending or proportioning — trucks. 
These two materials were mixed to the 
desired density, and the mixture sup- 
plied the suctions of each pump 
through a separate suction hose. For 
each six-pump truck group, there were 
12 suction hoses connecting from the 
blending truck to the 12 pumps of each 
six-pump truck group. 

Each of the six-pump truck units 
were supplied refined oil by three 500- 
bbl capacity skid-mounted storage 
tanks. The discharges of three tanks of 
one six-pump truck group were paral- 
leled and connected to the blender 
truck. On the other six-pump truck 
group, the discharges of two tanks 
were paralleled into the blender truck, 
and the remaining tank connected di- 
rectly to the blender or proportioning 
truck. Reason for the difference in con- 
necting the storage tank discharge lines 
was to supply salt water to the trucks 
from two separate tanks at the end of 
the fracturing job to load the casing. 

The wellhead manifold was espe- 
cially constructed for this job. The 
manifold itself is of 5'2-in., 15.5-lb 
J-55 casing, 5 ft in length. Each side 
is equipped with 6 two-inch outlets 
connecting to 6000-lb test valves. Bot- 
tom of the manifold is screwed into a 
six-inch series 900 API flange. The 
completed head as pictured was cold- 
water-tested to 7500 psi in the shop 
before moving to the location. 


The Fracturing Operation 

It is interesting to note that this deep 
Devonian well was fractured upon 
initial completion prior to any forma- 


Overlooking a battery of 
pump trucks at right and 
blending truck at left. 


Operator of sand-oil blend- 
ing truck gives directions to 
pump truck operators during 
treatment. Rubber hoses at 
center supply suction of 
pumps with proper mixture 
of sand and oil. 


Refined oil is supplied each 
of two blending trucks by 
skid-mounted field storage 
tanks as shown above. Each 
6-pump truck group includes 
three such tanks. 
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Seventy-five thousand pounds of 20-40 mesh Ottawa sand like 
that above were mixed with oil by two blender trucks. Sand pours 
from funnels of bulk sand trucks into blending truck hopper. 


tion test. Previous experience with 
Devonian production in the Headlee 
field indicated that unsatisfactory re- 
sults could be expected unless some 
means of stimulation were applied. 

The well was loaded with oil and 
pipe stripped out of the hole under 
pressure through a manually-operated 
blowout preventer installed on top of 
the tubing head. Two spools were 
flanged to the top of the blowout pre- 
venter to bring it to the size of the 
flange on the wellhead fracturing 
manifold. The preventer was closed to 
retain the relatively small pressure 
exerted from the well during that time 
required to rig up the wellhead frac- 
turing manifold and truck-mounted 
equipment. 

With all 12 two-inch valves on the 
manifold closed, all 12 lines from the 
pump trucks were tested to 7000 psi. 
This phase of the treating operation 
was not recorded on the chart of Fig. 
4 which tells the story of the fracturing 
operation. Reason for this was the fact 
that the recording gage was connected 
to the manifold which, at the time of 
the line pressure test, was not subjected 
to the test pressure. 

The formation breakdown was 
started at 9:50 a.m., and the remainder 
of the treatment as outlined proceeded 
as planned, with the operation com- 
pleted at 11:59 a.m., or a total of 2 
hours and 9 minutes elapsed time from 
start to finish. Actual pumping time as 
shown totalled 92 minutes. Total vol- 
umes pumped down the well this time 
included the following: 


B-34 


ce 


5,000 gal of treating oil to break 
down and pump into for- 
mation. 

10,000 gal of flush oil. 

3,465 gal of sand (based on 462 

gal per 100 sacks of sand). 
75,000 gal of treating oil to mix 
with sand. 

10,500 gal of salt water (250 bbl). 


103,965 gal total volume pumped 
into well. 
Volume 
Time 
Barrels 103,965 /42 
Minutes 92 
26.95 bbl per minute. 

The formation broke down at about 
5000 psi, and injection pressure aver- 
aged approximately 4800 psi. It is of 
interest to note that after the forma- 
tion was broken down and 5000 bbl 
of treating oil pumped into the forma- 
tion, surface pressure dropped and 
levelled off at about 1500 psi. This 
levelling off period took place when 
salt water was being pumped from 
tank trucks into two of the six storage 
tanks. At the end of the fracture treat- 
ment, connections to the pumps were 
shut off and the well head pressure 
dropped, but stopped at about 2200 psi. 


A Look Down the Road 
Forecasts of the outcome of this 
fracturing job ranged from pessimism 
to optimism. Some predicted that the 
Devonian would not even take the 
fracture fluid and that the well would 
be filled up with the sand. Some felt 


Pumping rate = 
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Sand and oil are mixed to desired density by this blending 
truck. Sand is dumped from bulk sand trucks in hopper at left. 
Oil comes from field storage tanks in background. 


that, even though the sand-oil mixture 
could be pumped into the formation, 
very little could be expected in the way 
of increased production. There were 
those who took the optimistic view 
point... that if the oil and sand could 
be injected into the Devonian, it would 
respond favorably and make a profit- 
able producer. To the surprise of many, 
even those optimistic, the results sur- 
passed what was predicted or antici- 
pated. 

There are today only a few wells 
that produce from the Devonian for- 
mation in the Headlee field. The suc- 
cess of fracturing Tide Water’s Tom 
McKnight No. 5, should point the way 
to more Devonian wells to fill in the 
available remaining acreage based on 
a density of one Devonian well to 160 
surface acres. What this Headlee De- 
vonian fracturing success will mean to 
other areas in the fast-growing trend 
extending north and south for some 40 
miles is yet to be seen. Even the opti- 
mist might raise his sights as hydraulic 
fracturing again provides a key to the 
vast reserve potential now within 
reach. 
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Simplifies Running Surveys in Flowing and Injection Wells 


RUNNING temperature or pressure 
surveys, injectivity profiles on injec- 
tion wells or productivity profiles in 
flowing wells, or producing them from 
the upper or lower interval is made pos- 
sible by a new method of well com- 
pletion. Heart of this new type well 
completion is a device called a stinger 
hanger that connects to the lower end 
of any standard size tubing string. It 
is illustrated in Fig. 1. Opposite the 
tubing thread and offset on the other 
end of the hanger is a “stinger” or 
parallel port that can be l-inch, 1%4- 
inch, or 114-inch in size. The angular 
flow port to the tubing is through the 
hanger of this stinger. 

Directly below the tubing on the low- 
er end of the hanger is a landing nip- 
ple designed to accommodate various 
types of plugs. Purpose of this plug 
design is to make it possible to plug 
up the through flow port in the hanger 
assembly so that that flow is only 
through the stinger or smaller parallel 
tube. The landing nipple has a smaller 
inside diameter than the regular tub- 
ing string so that it acts as a swab stop 
or tubing stop should a swab or paraf- 
fin knives be lost accidentally in the 
well. 


Equipment Assembly 

The assembly is made up with a 
suitable length of stinger to reach 
near the bottom of the well. The sting- 
er hanger is landed just above the pro- 
ducing interval. Should the well be 
equipped with a liner, the hanger 
should be landed not over 30 ft above 
the top of the liner. This practice pre- 
vents any sag in the stinger between 
the hanger and the top of the liner, 
allowing the stinger to lie flat against 
the liner from top to bottom. An in- 
stallation where the stinger hanger is 
landed in the casing just above the top 
of the liner is shown in Fig. 2. 


Use of Plug 

When a locking type plug is run in- 
to the landing nipple, the well can be 
produced through the stinger. By 
removing the plug with the well flow- 
ing through the landing nipple and 
regular tubing, temperature, pressure, 
spinner, water locating and other sur- 
veys can be made by running the in- 
struments in the tubing and out the 
landing nipple in the annular space 
between the stinger and liner, perfor- 
ated casing or open hole. These plugs 
are pulled and replaced with a meas- 
uring line so that very little time is 
required to change the flow from the 


NEW TYPE OF COMPLETION METHOD 


Clarence R. Dale 
Dale Company, 
Long Beach, California 


tubing to the stinger, or from the 
stinger to the tubing. 


Locating Gas Entry 


Fig. 3 shows a well that normally 
is produced through the stinger. The 
plug was removed and the well flowed 
through the regular tubing string for 
the purpose of locating gas entry. Spin- 
ner and temperature surveys indicated 
the lower limit of the gas entry was 
11,825 ft, with oil being produced 
from the lower zone. A spinner survey 
made with the well shut in indicated 
that oil was migrating up from the 
lower zone into the gas zone of the 
upper interval. If the regular tubing 
completion had been made with the 
tubing landed near the bottom of the 
well, this information could not have 
been obtained without killing the well 
and pulling the tubing above the pro- 
ducing interval. 


Migration Indicated 

The well shown in Fig. 4 is in the 
same field illustrated in Fig. 3. For the 
purpose of locating gas entry, the same 


FIG. 1. Stinger hanger assembly placed 
at lower end of tubing string. 

















MNP, 


3 Se pedi nett 














procedure was employed as previously 
described. The plug was removed and 
the surveys made for upward flow 
alongside the stinger. Temperature and 
spinner surveys indicated the bottom 
of the gas entry in this well was at 11, 
850 ft, with the lower zone contribu 
ting the oil production. Here again, 
when the well was shut in, migration 
took place with oil moving up from the 
lower zone into the upper gas zone. 

These wells were repaired by ce 
menting off the upper zone, which 
operation reduced the gas-oil ratios to 
proper values for the field. It would be 
impossible to:estimate the amount of 
oil lost in these wells through migra 
tion. The work done here illustrates 
the flexibility of operation in the flow- 
ing well where the stinger hanger type 
of completion is used. 


Gas Well Use 

This type of completion can also be 
used in gas wells, even though the well 
is normally produced through the tub 
ing or casing. Water collecting in the 
bottom of the well can be checked 


FIG. 2. Use of stinger hanger in well 
equipped with a perforated liner. 
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FIG. 3. Gas entry into this well was located by spinner and tem- 
perature surveys made possible by the new completion method. 





























FIG. 7 and 8. Run No. 7 indicated gas 
still going into the top of the zone, and 
gas broke through the producing well. 
Surveys No. 9 and 10, made one month 
later, show gas was entering at 4610 ft. 
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FIG. 4. Oil migration into the gas interval was detected on this 
well in much the same way as that shown in Fig. 3. 


from time to time with a _ pressure 
bomb. When there is a sufficient ac- 
cumulation of water, a locking type 
plug can be run into the landing nipple, 
and the water removed by flowing the 
well through the stinger for a short 
period of time. 


Locating Gas Channeling 

A series of surveys made in a gas 
injection well over a period of 18 
months are shown in Fig. 5, 6, 7 and 8. 
Temperature and spinner surveys run 
No. | and 2 of Fig. 5 were made just 
after injection was started. The spinner 
survey shows all of the gas going away 
in the top first few feet of the perfor- 
ations. The temperature survey con- 
firmed a pressure survey that indicated 
the fluid level was at 4660 ft. Imme- 
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FIG. 9. Traveling plug on measuring wire 
used in surveys to stop up through flow 
in stinger hanger. 
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FIG. 10. Method of surveying well when 
a traveling plug is used in gas injection 
wells. 








diately after injection was started, the 
gas from this well broke through the 
same sand into a producing well lo- 
cated several hundred feet from the 
injection well. Injection of gas was cut 
down from 1507 Mcf per day to 614 
Mcf per day. Twenty days later, spin- 
ner run No. 3 (Fig. 5) was made, in- 
dicating that gas was still entering the 
same interval. The amount of gas pro- 
duced in the adjacent well had also 
decreased. 

A stinger hanger was run into the 
well on 2'%-inch tubing with 1-inch 
stinger landed at 5025 ft. A seal plug 
shown in Fig. 1 was run into the land- 
ing nipple and gas was injected through 
the stinger. 

The procedure for making pressure, 
temperature, spinner and other surveys 
with the gas being injected through 
the stinger is quite simple and has 
proved satisfactory. The seal plug is 
retrieved with a conventional measur- 
ing line using a socket, sinkers, and 
jars. The instrument to be run is made 
up with a traveling plug. The travel- 
ing plug, Fig. 10, has a shoulder slight- 
ly larger than the bore of the landing 
nipple, and is free on the measuring 
line. The plug rides to the seat in the 
landing nipple on the instrument rope 
socket where it seals off the flow 
through the landing nipple, diverting 
all of the gas down through the stinger. 
Fig. 11 illustrates the procedure used 
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in making a spinner survey. The line 
being free, passes through the travel- 
ing plug as the instrument is lowered. 
When making spinner surveys, read- 
ings are taken at intervals from the 
bottom up, with the fluid trap being 
opened just above the bottom of the 
stinger. When the survey is completed, 
the traveling plug is picked up on the 
rope socket and pulled out of the well. 
Different size fluid traps are used so 
that the injection profile, rather than 
the rpm was used in making a com- 
parison of different surveys in this 
series. 

Spinner survey run No. 4 (Fig. 6), 
was run about fifteen days after injec- 
tion was started through the stinger. 
Gas was flowing up from the bottom 
of the stinger into the top 40 feet of 
the perforations. At the time of this 
survey, considerable gas was still break- 
ing through into the producing well. 
Gradually, the gas stopped breaking 
through to the other well, and runs 5 
and 6 were made. 

These surveys indicated a uniform 
distribution of gas into the formations 
from 4575 ft to 4800 ft. Two months 
later, run No. 7 (Fig. 7) was made, 
indicating some improvement in the 
injection profile over previous surveys. 
Injection was continuous at a fairly 
uniform rate for the next six months. 

Injection was discontinued for 
awhile during which time pressure sur- 
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veys indicated that considerable oil had 
flowed into the well. The plug was 
pulled from the landing nipple and gas 
was injected through the regular tub- 
ing when spinner run No. 8 (Fig. 7) 
was made. This survey indicated gas 
going into the top of the zone. Gas 
had again broken through to the pro- 
ducing well. 

One month later spinner and tem- 
perature runs No. 9 and 10 (Fig. 8) 
were made with the plug still removed, 
and with gas going through the regu- 
lar tubing. 

The spinner survey indicated gas 
was entering the top of the zone at 
4610 ft. The temperature survey puts 
the fluid level at 4715 ft. At the time 
these surveys were made, gas was still 
breaking through to the producing 
well. 


Flexibility of Control 

In other injection wells completed 
with the stinger hangers in this field the 
injection profile was changed by adding 
small quantities of oil with injected 
gas. Although the favorable results 
obtained in this field cannot be ex- 
pected everywhere, this type of com- 
pletion provided the operator the flex- 
ibility of injecting either at the top or 
bottom of the interval and also the 
means of determining where the gas 
was entering at all times. 

Even though gas injection through 
the regular tubing is more favorable, 
with the stinger hanger completion, 
the well can be flowed from the bottom 
through the stinger from time to time, 
cleaning the well bore and removing 
emulsions that collect in the well. 


Application Developments 

If a flowing well normally is pro- 
duced with the tubing near the bottom 
of the well, it is desirable to know the 
flow characteristics of the zone under 
these conditions. Experiments are now 
being carried on with a locking type of 
traveling plug. Surveys are made in 
flowing wells completed with stinger 
hanger and stinger by running the plug 
in on top of the instrument rope soc- 
ket. The plug locks itself in the landing 
nipple, diverting the flow from the 
tubing to the stinger. When the survey 
is completed the plug is unlocked from 
the landing nipple when the instrument 
is pulled up and the rope socket con- 
acts the plug. The plug then is carried 
out of the well on top of the rope 
socket. By this procedure, the flow pro- 
file can be obtained by making surveys 
with the well producing through the 
stinger during the survey. 

Several hundred surveys have been 
made in wells equipped with stinger 
hangers and stingers, and the value of 
the information and flexibility of op- 
eration is well established. kk * 
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Now LET DRISCOSE pROVE IT To You ! 


The replacement of many of the fine ground drill cuttings | These treating chemicals, acting as electrolytes, also alter 
in a mud with a small amount of DRISGOSE is known as _ the resistivity of mud so that S. P. curves become distorted. 
controlling solids. Drilling and completing with a controlled- The reduction of solids with DRISCOSE also decreases 
solids mud reduces the need for certain treating chemicals _ friction on the drill stem, thus permitting faster drilling. Our 


which, along with undesirable drill cuttings, contribute to © expert technical assistance is available on your specific mud 
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*DRISCOSE is a trademark for Sodium Carboxymethylcellulose. 
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problems. Order DRISCOSE through your regular mud dealer, 
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R. Granier de Lilliac' 
Gilbert Lugol’ 


Translation by 
Eugene G. Leonardon’ 


THE cost of exploration and pro- 
duction of petroleum is a complex 
matter. To compute it, one must take 
into account many lengthy opera- 
tions: Geological and geophysical ex- 
ploration, exploration wells, extension 
and development wells, and finally, 
exploitation itself, which lasts a long 
period of time. 

In industrial accounting, as a rule, 
time is a factor in the amortization of 
the tools and equipment. Here; how- 
ever, it intervenes in a much more 
complex way all along the numerous 
stages that contribute to the produc- 
tion of a bbl of oil, and which begin, 
on the average, about 15 years before 
the bbl in question is produced. 

Add to this situation the ever- 
increasing expansion of the industry, 
which approximately doubles its ac- 
tivity every 15 or 20 years, and one 
realizes the difficulty of establishing 
an actual cost. This is true even in the 
United States where the size of the 
industry allows one to eliminate the 
sharp variations and irregularities pe- 
culiar to oil exploration. 

Therefore, we do not pretend to 
determine accurately the actual cost 
of exploration and exploitation of pe- 
troleum in the United States. We 
rather propose to gather various pub- 
lished data and make an interpreta- 
tion thereof. To achieve this, certain 
hypotheses are in order; we have tried 
to verify their valadity by cross- 
checking. 





1Engineer, Corps des Mines, Direction des 
Carburants, Paris, France. 

“Engineer, Corps des Mines, Bureau de 
Recherches de Pétroles, Paris, France. 

This paper presents, in condensed form, infor- 
mation published by the authors in the Revue 
de l'Institut Francais du Pétrole et Annales 
des Combustibles Liquides, Volume VII, 1952, 
to which the reader may refer with benefit. The 
present material, however, contains new infor- 
mation that brings the article up to date 
through 1953. 

*Schlumberger Well Surveying Corporation, 
Houston, Texas. 
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COST of EXPLORATION cana’ PRODUCTION 


in the United States 


future investigations 


P 387. 





P 951.2 


The basic data are as follows: 

The activity of the petroleum in- 
dustry increases, on the whole, by 4 
per cent each year. The industry takes 
care of this increase by its own re- 
sources. This is a self-supporting 
process. 

Frederick G. Coqueron and Joseph 
E. Pogue, of the Oil Department of 
the Chase National Bank, in Febru- 
ary 1952 published a pamphlet enti- 
tled, “Capital Formation in the Pe- 
troleum Industry.” The principal 
conclusions of the paper are the fol- 
lowing: 

The net value of the assets of 30 
largest oil companies, representing on 
the whole two-thirds of the activity, 
grew between 1933 and 1950 from 
7.4 to 18.2 billion dollars, corre- 
sponding to an increase of 5.6 per 
cent yearly. This figure is larger than 
the rate of growth of the activity. The 
reason for this is a more integrated 
industrialization, and also a_ larger 
than average increase in production 
during this period. 

Funds necessary for the mainte- 
nance of equipment, new investments, 
and working capital from 1933 to 
1950 were supplied by the following 
sources: Borrowed capital—0.7 bil- 
lion dollars (difference between the 
loans subscribed and the loans reim- 
bursed; increase in capital—0.8 bil- 
lion dollars, and reinvestment of 
profits—19.7 billion dollars. 

Financing, therefore, is obtained in 
the amount of 93 per cent from re- 
invested profits. 

During this same period the stock- 
holders received dividends totaling 
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Two French engineers make an exhaustive study of 
costs of petroleum operations in the field, compil- 
ing data from U. S. sources — a paper worthy of 


study which will make an excellent reference for 


5.6 billion dollars. This amount is far 
superior to capital stock subscribed 
by stockholders. 

Therefore, there is no serious error 
in stating that the self-financing of the 
petroleum industry is covered 100 per 
cent by profits; this is still true in the 
phase that especially interests us, 
namely exploration and production of 
oil. 

Let us assume that we are dealing 
with a closed circuit, and before in- 
vestigating the cost, let us analyze the 
receipts and disbursements. 


Study of the Receipts and 
Disbursements in Oil Exploration 
and Exploitation 

For simplification to dispose of the 
expansion factor of the industry, let 
us compute data in terms of a barrel 
of oil. 

1. Receipts. Receipts constitute, un- 
doubtedly, the easiest part to deter- 
mine. Numerous publications give the 
average price of the barrel of crude. 
Incidentally, this price has been regu- 
lated by the government since the last 
war, until recently. 

Table 1 shows the average price at 
which crude oil has been sold from 
1936 to 1953.4 

2. Disbursements, (a) Royalty. A 
first disbursement is paid to the land- 


TABLE 1. Average price per barrel. 





1936 


$ 1.09 1945 $ 1.22 
1937 $ 1.18 1946 $1.41 
1938 $1.13 1947 $ 1.93 
1939 $ 1.02 1948 $ 2.60 
1940 $ 1.02 1949 $ 2.54 
1941 $1.14 1950 $ 2.51 
1942 $1.19 1951 $ 2.53 
1943 $ 1.20 1952 $ 2.53 
1944. $1 $ 2.67 


21 1953 


‘Published annually by World Oil. 
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owner or to the government and repre- 
sents roughly 15 per cent of produc- 
tion. 

Table 2 shows the sums that must 
be deducted from the receipts in order 
to take the royalty payment into 
account. 

(b) Lifting costs. An inquiry into 
expenses of oil exploration and pro- 
duction was conducted for the period 
from 1936 to 1944 by the Office of 
Price Administration. The purpose was 
for it to serve as a basis of discussion 
in connection with the price fixing of 
crude, which was under study by a spe- 
cial committee of the Senate. 

From the figures given, it is pos- 
sible to list the lifting costs in terms of 
a barrel of crude. (Table 3.) 

The data available for more recent 
years are as follows: 

In 1947, according to the Petroleum 
Data book, the cost of lifting was ap- 
proximately 30 cents, overhead ex- 
cluded. 

If a price index is used to compare 
the period of 1948-51 to 1936-45, the 
value is in the order of 45 cents. 

Certain particular studies concern- 
ing Texas‘also give 45 cents for 1950. 

In California, the lifting costs are 
approximately 50 cents (Journal of Pe- 
troleum Technology, December 1951). 
H. J. Struth gives for 1952 a lifting 
cost of $0.65 per barrel (The Petro- 
leum Engineer, May 1953). 

Thus, we are led to adopt approxi- 
mately the figures in Table 4 for the 
recent period. 

(c) Cost of exploration and devel- 
opment. The most definite information 
that we have concerning the cost of 
exploration is provided by H. J. Struth, 
petroleum economist, in the “Petro- 
leum Data Book.” 

The figures in Table 5 indicate for 
each year the total of the sums spent 
in petroleum exploration, the produc- 
tion during the year, and the cost in 
terms of a barrel produced. It should 
be noted that the exploration expenses 
comprise: Cost of acquiring and main- 
taining leases; the geological and geo- 
physical expenses; the cost of explora- 
tory wells, and the cost of dry holes 
(development). 

In order to determine the cost of 
development, we must make certain 
assumptions. Such cost is constituted 
essentially by the drilling of productive 
development wells. 

Various estimates have been made 
with respect to the recent past years: 
One is based on Struth’s figure making 
certain assumptions concerning the 
ratio existing between the cost of a 
development dry hole and that of a 
development producer. Another is 


based on the study made by David 
Siskind, which was published in The 
Petroleum Engineer in January, 1952. 
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TABLE 2. Royalty payments. 





eee 0.16 ee $ 0.18 
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ee $ 0.17 ee $ 0.29 
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ee $ 0.15 . ae $ 0.38 
. eee $ 0.17 1950 $ 0.38 
oS $ 0.18 ree $ 0.38 
ae $ 0.18 . aes $ 0.38 
een $0.18 RE $ 0.40 








_ , SESCRees $ 0.22 Ar $ 0.24 
_ ee 0.22 . Sa 0.26 
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TABLE 4. Lifting costs. 





ee $ 0.30 _ $ 0.50 
eS 0.33 a ee 0.55 
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TABLE 5. Exploration and production 





costs. 
Exploration 
Explor. cost Production cost per bb! 
YEAR (million $) (million bbl) produced 
1936 190 1,100 0.17 
1937 210 1,280 0.16 
1938 230 1,215 0.19 
1939 245 1,265 0.19 
1940 270 1,250 0.20 
1941 285 1,400 0.20 
1942 330 1,385 0.24 
1943 400 1,505 0.27 
1944 518 1,680 0.31 
1945 731 1,710 0.43 
1946 826 1,730 0.48 
1947 905 1,860 0.49 
1948 1,140 2,020 0.56 
1949 1,260 1,840 0.68 
1950 1,440 1,975 0.73 
1951 1,740 2,250 0.78 
1952 1,990 2,290 0.86 
1953 2,330 2,360 0.99 





TABLE 6. Cost of development. 


Cost of 
exploration 
wells, 
including 
develop- Cost of Produc- Develop- 
ment dry develop-tion of oil ment cost 
Total cost holes (in ment (in mil- per bbl 








YEAR drilling million $) prod- ‘lion bbl) (in $) 
ucers 

1947 1,076 511 565 1,860 0.30 

1948 1,365 640 725 2,020 0.36 

1949 1,545 740 805 1,840 0.44 

1950 1,850 870 980 1,975 0.50 


1951 2° 200 1,080 1,120 2,250 0 50 





Taking into account these estimates, 
we ourselves have adopted figures in 
Table 6 which stand between the two. 

For the years 1951, 1952, and 1953, 
we will adopt the figure of 0.50 cents 








per bbl, which seems well in accord 
with other figures published (H. J. 
Struth, The Petroleum Engineer, May 
1953). 

With respect to the development cost 
for the years preceding 1947, we can 
refer to the report published by the 
Office of Price Administration at the 
time when the price fixing of crude 
oil was discussed in 1946 (Report of 
Meetings of Special Senate Committee 
Investigating Petroleum Resources, 
March 17, 20, 21, 22, 27, and 28, 
1946). 

On the whole, we have relied on the 
figures published in this report and we 
have charged to development any dis- 
crepancy existing between the cost of 
exploration as shown by Struth and by 
the report. The total cost of exploration 
and development is then equal to that 
shown by the cost accounting of the 
companies that answered the inquiry. 

It is quite possible that the demarca- 
tion between exploration and develop- 
ment was not drawn in the same man- 
ner in both cases. 

The irregularities that can be ob- 
served in the cost of development, 
shown below are the consequence, for 
the greater part, of irregularities that 
exist in the number of development 
producers drilled from year to year. 





TABLE 7. Development cost per barrel. 





re oe 


$ 0.28 
1937... | «ee..........0 ee 
I ovicdecs ly ge weuetetee $0.17 
— eRiepeaaes $0.31 1944 $70.21 
Ricvccessces 


We can interpolate between 1944 
and 1947, taking into account the num- 
ber of productive wells drilled through 
this period. It gives us approximately: 


1945 $0.23 
1946 0.27 


3. Receipts and Disbursements. In 
bringing together the different data that 
we have indicated concerning disburse- 
ments and receipts Tables 8 and 9 
were compiled. 








TABLE 8. Receipts and expenses of oil exploration and production organization 
in the U. S. (in $ per bbl of crude) 





Value of the 


Explor; Dev. Exploits Value of Diff. betw. diff. in % of 
YEAR exp. exp. exp. royalties Total Receipts recpts & exp. receipts 
1936 0.17 0.28 0.22 0.16 0.83 1.09 0.26 24 
1937 0.16 0.33 0.22 0.18 0.89 1.18 0.29 25 
1938 0.19 0.33 0.26 0.17 0.95 1.13 0.18 16 
1939 0.19 0.31 0.24 0.15 0.89 1.02 0.13 13 
1940 0.20 0.30 0.24 0.15 0.89 1.02 0.13 13 
1941 0.20 0.28 0.24 0.17 0.89 1.14 0.25 22 
1942 0.24 0.24 0.26 0.18 0.92 1.19 0.27 23 
1943 0.27 0.17 0.26 0.18 0.88 1.20 0.32 27 
1944 0.31 0.21 0.26 0.18 0.96 1.21 0.25 21 
1945 0.43 0.23 0.30 0.18 1.14 1.22 0.08 7 
1946 0.48 0.27 0.33 0.21 1.20 1.41 0.12 9 
1947 0.49 0.30 0.38 0.29 1.46 1.93 0.47 24 
1948 0.56 0.36 0.45 0.39 1.76 2.60 0.84 32 
1949 0.68 0.44 0.45 0.38 1.95 2.54 0.59 23 
1950 0.73 0.50 0.50 0.38 2.11 2.51 0.40 16 
1951 0.78 0.50 0.55 0.38 2.12 2.53 0.32 12 
1952 0.86 05.0 0.65 0.38 2.39 2.53 9.14 6 
1953 0.99 0.50 0.65 0.40 2.54 2.67 0.13 5 
Average..... 0.44 0.34 0.35 0.25 
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man to know 





The Tretolite field engineer in your area is a good 
man to know. He also is easy to know — he has prob- 
ably called on you already. He is always available to 
help you get maximum results from your demulsify- 
ing procedures. He will help you combat corrosion, 
paraffin accumulations and scaling. He will assist you 
with problems of decreasing production, water-flood- 
ing or mud sheaths. He’s a good man to know because 
he offers not only his own experience and know-how, 
but the facilities of the entire Tretolite organization. 
He will help you, or find someone who can. He's a 
good man to know. 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 
369 Marshall Avenue, St. Lovis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


DEMULSIFYING e DESALTING e CORROSION INHIBITING 
SCALE PREVENTION e PARAFFIN REMOVING 
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TABLE 9. Expenses and receipts in oil exploration and exploitation in the U. S. 


(in millions of dollars) 





YEAR Explor. exp. Dev. exp. Exploit exp. 
1936 190 300 240 
1937 210 420 280 
1938 230 400 315 
1939 245 390 305 
1940 270 405 325 
1941 285 395 335 
1942 330 330 360 
1943 400 255 390 
1944 520 355 435 
1945 730 395 515 
1946 825 465 570 
1947 905 * 560 705 
1948 1.140 725 910 
1949 1.260 805 830 
1950 1440 980 985 
1951 1740 1120 1240 
1952 1990 1150 1490 
1953 2330 1190 1530 

Totals. ... 10630 11760 


15040 


Diff. between 
Value of receipts % 
royalties Total Receipts expenses 

180 910 1.200 290 
225 1.135 1.515 380 
205 1.150 1.375 225 
195 1.135 1.295 160 
210 1.210 1.385 175 
240 1.255 1.600 345 
245 1.265 1.645 380 
270 1.315 1.810 495 
305 1.615 2.030 415 
315 1.955 2.095 140 
335 2.195 2.440 245 
535 2.705 3.575 870 
7 3.560 5.245 1,685 
700 3.595 4.675 1,080 
745 4150 4965 815 
855 4950 5690 740 
820 5450 5785 335 
945 5985 6295 310 

45540 54620 9080 


8110 














One may be surprised about the fact 
that the difference between receipts 
and total expenses is always positive 
and corresponds to an important per- 
centage of the receipts. 

What is the meaning of this differ- 
ence? It corresponds to sums that are 
taken out each year from the circuit 
of oil exploration and production. Con- 
sidering that they can be carried over 
on the books from year to year, it 
seems that such difference cannot rep- 
resent anything else but the taxes and 
distributed profits. Of course, new 
sources of capital coming from the 
outside should be deducted. We under- 
stand that those are quite small. 

It is desirable now to verify that the 
order of magnitude is reasonable. 

Hines H. Baker, president of Hum- 
ble Oil & Refining Company, indicates 
in an article entitled, “Tax Policy and 
Petroleum Supplies,”® that the reserve 
for depletion, namely 27% per cent of 
the gross price, or 

$2.55 x 27% per cent = 70 cents 
cannot exceed, in reality, 63 cents, on 
account of the clause which limits it 
to 50 per cent of the profits (these 
figures apply to 1949). 

We can then arrive at the following 
average figures: 


Profit per barrel $1.26 
Reserve for depletion . 0.63 
Taxable profit 0.63 


Admitting a 50 per cent on the rev- 
enue, we have: 


$0.32 
0.31 


/ 
Net profit remaining 


which is broken down aprpoximately 
into: 


..$0.16 
0.15 (6%) 


Reinvested profit 
Distributed profit 


The total—-tax plus distributed 
profitt—amounts then to $0.47, or 
18.5 per cent of the gross value. This 
percentage is comprised between the 


5The Petroleum Engineer, July 15, 1951. 
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figures which we found for 1949 and 
1950, and is entirely comparable to the 
average on the matter. 

The percentage of distributed profit 
appears quite normal since it corre- 
sponds to 6 per cent of the gross value, 
and since the value of investments for 
exploration and exploitation may be 
considered as slightly above (about 30 
per cent) the gross income,® and re- 
sults in a percentage in the order of 4.5 
percent, as compared to the value of the 
investments. 

Needless to say, such conclusions are 
debatable. In tax matters, the compu- 
tations are always extremely compli- 
cated. Although one can obtain rather 
precise results with respect to the 30 
large companies, one can only make 
estimates about the small companies, 
the associations or individuals that, 
incidentally, make up % of the activ- 
ity in oil exploration. The tax percent- 
age applying to individuals may be still 
higher, since it may fall in the 80 per 
cent bracket. These small operators 
sometimes avoid the tax by selling their 
discoveries to large companies. Then. 
they are merely taxed on capital gain, 
which amounts to 25 per cent.’ 

Other checks are possible too. Hines 
H. Baker cites for the year 1949 a 
figure above a billion dollars for oil 
exploration, to which another billion 
is added for development. The figures 
we have indicated are 1260 and 805, 
which slightly exceed two billion. 


®*From an inquiry by the National City Bank, 
comprising 40 producing companies represent- 
ing 8 per cent of the value of the production. 
Their investment is in the order of $496,000,- 
000, while the value of the production repre- 
sents $374,000,000, according to the 8 per cent 


gure. 
7See Petroleum Technology, December 1951, 
“Effect of Taxation in the Oil Industry,” by 
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The Independent Petroleum Asso- 
ciation of America started a campaign 
in 1952 in favor of an increase in price 
of crude oil. It gives the figures in 
Table 10 in justification. 

We see that the figures indicated are 
very near those we propose for 1949 
and 1951. 

All of this does not prove that our 
figures are correct, but simply that they 
are not grossly out of line. 

It now remains for us to offer the 
conclusions that may be drawn from 
these results with respect to the cost of 
oil exploration and exploitation. 


Cost of Oil Exploration 
and Production 

1. Discovery and development ex- 
penses. The estimate of receipts and 
expenses in terms of a barrel of pro- 
duction has made it possible to apply 
to each barrel produced, a sum va- 
riable with time, representing the ex- 
penses of exploration and development. 

From these bases, one may try to 
determine the cost of exploration and 
of development of a barrel of crude. 
A first point to bring out is the rela- 
tionship between the number of barrels 
produced and the number of barrels of 
proved reserves. This relationship will 
be furnished us by an examination of 
the statistics on reserves and produc- 
tion. 

(a) Expansion of the petroleum in- 
dustry in the USA. The comparison of 
the yearly figures of production and 
reserves, shown on Fig. 1, indicate that 
the major characteristics of petroleum 
production in the United States are 
as follows: 

Growth of activity in petroleum pro- 
duction: 4 per cent per year. 

Ratio of reserves/production for the 
same year: 12.5. 

Since the production increases yearly 
by 4 per cent, the proved reserves at 
the end of a year correspond to the 
production in the interval of the years 
X to X + 10. Another way to express 
this to say that new reserves discovered 
in the year X correspond to the produc- 
tion of the year X + 10. This results 
from the fact that at the end of t0 
years the production becomes (1.04)!” 
= 1.47 times the initial production. 

For each barrel produced, it is nec- 





W. H. Geis. A theoretical illustration is given, 
which corresponds to a 67c tax for a crude 
selling at $2.40 per bbl, or 28 per cent of the 
value. 

8World Oil, April 1952. 


10. Receipts and expenditures for crude oil supply. 





Production in Receipts $2.56/bb! 
YEAR billion bbl billion $ 
1948/49 1.8 4.6 
1951 2.1 5.4 
1952 5 5.6 
1953 2.3 5.9 
1954 2.4 6.1 
1955 2.5 6.4 
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Price of crude 


Costs: Explor., Diff. between necessary to maintain 

Develop., Exploit. receipts & exp. margin 48-49 
3.5 1.1 2.56 
4.8 0.6 2.91 
5.1 0.5 2.97 
5.8 0.1 3.16 
6.0 0.1 3.18 
6.4 0.0 
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essary to find 1.47 bbl to maintain a 
constant relationship between reserves 
and production, and to verify the law 
of increase of 4 per cent. 

(b) Cost of discovery and develop- 
ment. If we overlook altogether the 
interest on money invested, that is, if 
we assume that the cost of discovery 
and development as well as the sale of 
the crude produced take place in one 
single instant, it becomes possible, with 





oro. gestYs 


BARRELS 


the help of the statistics at hand, to 
figure out the cost of exploration and 
development. We know, of course, that 
on the average 1.47 bbl are found for 
each barrel produced. 

In the same way, if we admit that 
an average time of two years elapses 
between exploration and development 
—as we will show hereafter—then to 
each barrel produced there will corre- 
spond 1.37 bbl developed, that is to 
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say ready to be produced. In fact, we 
have seen that the reserves are main- 
tained at a constant level representing 
ten years of the production to come, or 
(which is the same thing) that the re- 
serves discovered in year X correspond 
to the production for the year X +- 10 
or (1.04)'° = 1.47 times the production 
of the year. 

The reserves developed during year 
X correspond to those discovered dur- 
ing the year X — 2, and amount to 
(1.04) = 1.37 times the production of 
the year. 

The expenses of exploration and de- 
velopment which in Table 8 were ap- 
plied to the barrel produced, become 
those of Table 11, applied to the barrel 
found or developed. 


TABLE 11. Cost of exploration and 








development. 
Explor. Develop. 
Year (in cents/bbl) Total 
1936 11.5 20.5 32 
1937 ll 24 35 
1938 13 24 3 
1939 13 22.5 35.5 
1940 13.5 22 35.5 
1941 13.5 20.5 34 
1942 16.5 17.5 34 
1943 18.5 12.5 31 
1944 21 15.5 36.5 
1945 29 17 46 
1946 32.5 20 52.5 
1947 33.5 22 55.5 
1948 38 26 64 
1949 46.5 32 78 
1950 49.5 36, 86 
1951 53 40 93 
1952 58.5 47.5 106 
1953 67 47.5 114.5 








2. Interest on money engaged in oil 
exploration and production. The pre- 
ceding table shows the cost of explora- 
tion and development of a barrel of 
crude in the USA when the very simple 
assumption is made that no interest is 
to be paid on the capital invested. Each 
barrel discovered or developed in year 
X has been merely charged with the 
cost of exploration and development 
incurred during this same year X. How- 
ever, the cost of exploration and de- 
velopment is spread over a certain 
number of years, and we have seen that 
their volume increases from year to 
year quite considerably. 

On the other hand, it is quite diffi- 
cult, financially, not to take into ac- 
count the interest on money invested 
in so hazardous an undertaking as oil 
exploration. Quite the contrary, it is 
certain that such money should yield 
large returns in order to stimulate the 
influx of capital into this branch of 
activity. 

Our purpose, at this point, will be to 
investigate whether it is possible to 
have an idea of the rate of interest for 
money invested in exploration activity. 
To begin with, it is necessary to inves- 
tigate, in addition to the statistical data 
already established, a certain number 
of points necessary if we are to have 
an idea of the lag between expenses 
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incurred and the receipts. 

(a) Average length of life of a field. 

The average life of a producer in 
the United States can be approximately 
estimated at 30 years. This figure is 
obtained from statistics giving every 
year the number of new producers and 
the number of producers that remain 
in activity in a given year. One, of 
course, makes the assumption that all 
wells have the same length of life (see 
Fig. 2.) In this manner one obtains a 
figure that has a tendency to increase, 
and which corresponds to 27 years in 
1945, 28 years in 1947, 29 years in 
1950, and 30 years in 1952. 

Actually, the life of producing wells 
varies between large limits, namely 
from 0 to 80 years, if one considers 
the extreme Cases. 

Let us suppose that the probable 
length of life of a productive well is 
represented by an almost symmetrical 
curve, such as curve (I) of Fig. 3.° The 
curve representing the distribution, in 
function of their length of life, of pro- 
ductive wells that cease to produce at 
a given time, can be deduced from the 
previous one in taking into account the 
distribution in time of the wells drilled, 
or since this is about the same, of the 
coefficient of activity or of expansion 
of 4 per cent per year. There will then 
be rather more wells of short life than 
of long life. 

One thus obtains, in relative value, 
a distribution such as curve (II) and 
one sees that an average life of 30 
years for the wells that cease to pro- 
duce at a given moment corresponds to 
an average life of 38 years for any 
given well. 

We, therefore, are led to adopt the 
following figures for the average pool: 
Duration of development: 3 years. 

Total duration of production from 
day of discovery: 40 years. 

We shall, incidentally, indicate an- 
other characteristic of the average 
USA pool: recoverable reserves: 9,000,- 
000 bbl. 

(b) Determination of the produc- 
tion curve of a pool. Having made an 
estimate of the average life of a pool, 
we then have tried to have a picture 
of its trend of production during its 
whole life. For this purpose, we have 
chosen a theoretical form similar to 
the one on Fig. 4, and have endeav- 
ored to determine the coefficient char- 
acterizing the branch of the hyperbola 
which represents the decrease of the 
production. Such coefficient can be de- 
termined in finding the curve that cor- 
responds to a ratio of the reserves to 
the annual production equal to 12.5. 

To this effect, one goes from the 
production curve of the average pool 


®*This shape of curve corresponds to a disper- 
sion similar to the bell-shaped curve of Gauss, 
in the case of a value that is positive. We have 
set a limit of 80 years to it, a case which exists 
in certain Pennsylvania wells. 
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FIG. 5. Distribution of production of a year, in function of age of fields. 
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a FIG. 6. Proved reserves of a field accord- 
ing to its age. 























to age of field. 0 


(Fig. 4) to the curve of the yearly pro- 
duction in terms of the age of the pools 
that participate in such production 
(Fig. 5). For this, it is necessary to take 
into account the expansion factor of 
4 per cent per year on account of 
which there are relatively more pools 
discovered recently than old pools par- 
ticipating in the production. 

The integration of the production 
curve of the pool shows the distribu- 
tion of the reserves that still remain 
to be produced, in terms of the age of 
the pool (Fig. 6). 

Applying the same expansion co- 
efficient of 4 per cent per year to the 
curve of the reserves gives the distri- 
bution of the reserves for a given year, 
in terms of the age of the productive 
pools (Fig. 7). Then it will suffice to 
express that the ratio of the reserves 
(integral of the curve on Fig. 7) with 
respect to the annual production (in- 
tegral of curve of Fig. 5) corresponds 
to 12.5 years. 

The computations concerning the 
three curves that we have presented in 
Fig. 4, 5, 6, and 7, give the following 
figures: 
for the curve « = 1, the ratio = 14 
for the curve « = 3, the ratio = 12.55 
forthe curve « = 5,theratio=— 8.9 


We therefore have adopted the curve 
which correponds to: 
a =3 
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and have reduced its ordinates in such 
a manner that the area of this curve 
is equal to 100. So we have in ordinates 
production of each year in terms of per- 
centage of total production. (Fig. 8). 

This curve has been compared with 
the actual production curve of a 


30 40 YR 


Pennsylvania field (Bradford and Alle- 
ghany), as published in a report of a 
special U. S. Senate Committee in 
charge of investigating petroleum mat- 
ters in 1948. 

Three points of the curves are com- 
pared in Table 12. 
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FIG. 8. Production curves of a field. 
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Low back over the years at the 
thousands of cement strings that have 
been safely landed and cemented with 
Larkin Floating and Guiding Equipment. 
The reputation that Larkin Equipment has 
earned for efficiency during this critical 
operation is the result of creative design 
and research . . . exacting manufacture. 
The oil industry has learned to trust 
Larkin Equipment with its routine and 
tough jobs alike . . . because experience 
has proved that Larkin Floating and 
Guiding Equipment is uniformly strong, 
safe and efficient. Specify Larkin 

at your supply store. 


... Through Your Supply Store 


LARKIN PACKER COMPANY, INC. 


ST. LOUIS, MO. 
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FIG. 9. Net receipts. 


TABLE 12 





. Production curves. 





Bradford Average 
Alleghany Curve 

Maximum production... .. 9% 8.3% 
20 years after beginning.. . 1.4% 1.46% 
0.66% 





40 years after beginning... 0.6% 





(c) Determination of the real value 
of the receipts. The production curve 
of the field gives, year by year, the 
percentage of total production that can 
be extracted from the field. If we mul- 
tiply each year this percentage by the 
sale price of crude oil, we obtain the 
curve of the receipts from sales of 
crude. It is easy to take out from this 
the 15 per cent representing the royal- 
ties in reducing by that amount the sale 
price of crude oil. 

We shall then try to determine the 
curve of the net receipts in deducting 
the cost of production. This cost varies 
with the course of life of the field not 
only as do economic conditions in gen- 
eral, but also due to the fact that the 
wells produce the oil first by flowing, 
which entails little cost, and later by 
pumping which is more expensive. 
Finally, in the end, the well, having be- 
come a “stripper well,” is abandoned 
when the expenses of producing equal 
the sale price of the crude oil pro- 
duced. 

According to these different data, 
the cost of production is shown on 
Fig. 8, in terms of the life of the field. 
It is represented in percentage of the 
sale price of crude (royalty deducted) 
so as to eliminate the variation due to 
economic conditions. We have simply 
assumed that this variation follows that 
of the prices of crude. We thus obtain 
straight line 1. Line 2, which is sym- 
metrical to 1, represents the per cent 
by which, each year, the ordinate of 
the curve of the gross receipts must 
be multiplied to show in relative value 
the curve of the net receipts. 

We thus obtain the curve shown on 
Fig. 9, the area of which represents 
the percentage: net receipts per gross 
receipts, the gross receipts always be- 
ing the “working interest” of the pro- 
ducer, that is, the price of crude oil 
less royalty. 
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FIG. 10. Curves of real values of the receipts. YR 


The curve showing the receipts does 
not take into account any interest on 
the money. It is evident that if we wish 
to take into account the interest of the 
sums engaged for the discovery and 
development of a barrel of crude, the 
receipts—supposing that the price of 
crude is constant—will represent in the 
course of the life of the field, smaller 
and smaller fractions of the real value 
of these investments. 

We have then sought to represent, 
with different rates of interest (5 per 
cent, 10 per cent, 15 per cent, 25 per 
cent) the actual value of the net re- 
ceipts. By this, we understand the 
actual value of a dollar of receipts at 


the end of a year; if the interest is 10 


1 
1.10° 

We can therefore trace the curves 
of Fig. 10 (called curves of real values 
of receipts) corresponding to the above 
interest rates. The areas of these curves 
give, with respect to 100, which repre- 
sents the gross receipts, the relative 
actual value of the receipts in these 
different instances, the value of the 
crude being that of year 0. The areas 
measured are: 


per cent, for example, it is $ 


Curve 5% 48 _ center of gravity of 
the area: 


+ 5% years 





20% 


15% 


I ! | 1 1) of | 
BREAKDOWN, WITH TIME, OF EXPLORATION EXPENSE 
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FIG. 11. Breakdown of exploration expense with time, depending on the YR 
rate of interest used. 
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"Tuffy 
Nuff” 


to solve your 
pumping 
problems! 


For Information Wri 
THE PETROLEUM ENGINEER 


P.O. Box 1589 _ Dallas, Texas 
All right, I'll go along with the gag—WHAT 
is “TUFFY NUFF” to solve my pumping problems? 


NAME 
FIRM___ 
ADDRESS___ 
CITY 
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Curve 10% 35.5 center of gravity of 
the area: 
+- 4% years 
27.6 center of gravity of 
the area: 

+ 4% years 
center of gravity of 
the area: 

+ 3% years 

(d) Yield of the money. To be able 
to determine the yield of the money 
engaged in the exploration for petro- 
leum in the USA, it remains to deter- 
mine, in the same way as used for the 
receipts, the curve of the real values 
of the expenditures for exploration and 
development, and to compare then the 
values found, taking into account the 
time lag. 

(1) Real value of the expenditures 
for exploration and development. Ac- 
cording to statistics published by Struth 
in The Petroleum Engineer for the 
years 1947-51, the expenditures for 
exploration are divided as follows: 

In thousands of dollars 
Total: 6,485,000 


Curve 15% 


Curve 25% 19 


Wildcats drilled 36% 
Dry development holes .. 23% 
Geology, geophysics 9% 
Leases 26% 
Overhead expense 6% 


During the same period, the devel- 
opment expenses (productive develop- 
ment wells) can be estimated at $4,- 
190,000,000. 

Apportioning the overhead expense, 
we obtain the following percentages: 


Wildcats drilled 38.3% 
Dry development holes ... 24.5% 
Leases ..... 27.7% 
Geology, geophysics 9.5% 

100 % 


These expenses must be spread over 
several years, and we have been led to 
make certain hypotheses that have re- 


sulted in the distribution reproduced 
on Fig. 11 and 12. 

The surfaces and centers of gravity 
of the corresponding curves are given 
in Table 13 (the year “O” being that of 
the discovery of the pool). 

(2) Determination of rate of inter- 
est. To determine the rate of interest 
on money engaged in exploration and 
production of crude oil, it suffices to 
compare the results thus obtained. 

The ratios of the areas of the curves 
of real values of the expenses to the 
areas of the curves of real values of the 
receipts give coefficients by which we 
must multiply the expense of explora- 
tion and development (taking into ac- 
count the time lags that exist, on the 
average, between expenses and re- 
ceipts) in order to know the cost in a 
given year. We shall consider that this 
cost (including interest) is equal to the 
sale of the crude oil (working interest) 
in the course of the same year. 

Table 14 gives for the years 1942 to 
1953 the cost of crude oil with the 


TABLE 


13. Surface and centers of gravity. 


different rates of interest envisaged. 
The comparison is made with average 
value of the crude oil (working inter- 
est), and the rates of interest are indi- 
cated. One sees that the average is 18 
per cent in Table 14. 

This is the rate of interest before 
taxes. The rates of interest found may 
be compared to the figures already 
given by Hines Baker, concerning the 
ratio between net profits and the value 
of the assets for 40 petroleum and 
exploration companies. Admittedly the 
two notions are not indentical, but the 
curves on Fig. 13 show a parallel 
trend. 

It is evident that the rates of interest 
found are not comparable from one 
year to another, due to the decrease 
in the purchasing value of the dollar. 
We have thought it interesting to make 
the comparison again, in figuring with 
the aid of the price indexes, the actual 
value of the dollar, so as to determine 
a pure rate of interest. The price in- 
dexes used are those published by the 








i. .5% 
Exploration (Areas... 103.8 
(Center of gravity -2/3 yr 
Development (Areas........ 92 
(Center of gravity 2-1/10 yr 
Average lag time: 
—Expenses of explor./receipts 614 yrs 
31% yrs 


—Expenses of devel./receipts ( rounded) 











Sale price 
In cents/bbl (working 
YEAR interest 5% 
1942 101 69.3 
1943 102 66.6 
1944 103 68.9 
1945 104 64.6 
1946 120 58.0 
1947 164 56.1 
1948 221 66.8 
1949 216 75.5 
1950 213 83 
1951 215 100 
1952 215 122 
1953 227 137 
166.7 80.6 


Average. 
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FIG. 12. Breakdown, with time, of develop- 


ment expenses. 
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TABLE 14. Cost of crude oil with different interest rates. 


HINES BAKER 


RATE OF INTEREST 
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15% 15% 25% 
108.7 114.4 130.7 
-lyr -1-1/3 yr -2 yrs 
83.4 76.6 64.9 
2-1/11 yr ..2 yrs 2 yrs 
5-2/3 yrs 5-7/12 yrs 5% yrs 
2-2/3 yrs 2 yrs 


1% yrs 





Cost 
Rate of Interest 
10% 


15% 25% 1 
2 107.7 149.7 13.5 
2 106.8 146.3 14 
6 102.6 145.7 15 
4 89.8 135.3 19 
0 99 147.0 20 
0 109.6 158.5 27 
7 128.1 186.5 31 
3 142.9 209.5 26 
252 252 20 
5 212 320 15.5 
234.5 352 13.5 
254 381 13 
7 146.7 146.7 18 





RATE OF INTEREST FOR CONSTANT 
VALUE OF THE DOLLAR 


1938 40 42 44 46 48 50 5253 


FIG. 13. 
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1 | BAROID gives you all factors for 


am accurate log of your well 





- Baroid mud-and-cuttings analysis provides a fast, accurate log 
of your well while the bit is making hole. You obtain well 
information simultaneously with the drilling operation. This 
continuing analysis assures you that every important trace of 
oil or gas will be detected, every possible pay zone discovered. : 
Coring time can thus be reduced since only cores that count are ° Lithology 


. Oil Shows 
. Analysis for Gas 





taken at depths that the Baroid analysis shows oil and gas. : 
. Important on-location core analyses are made as part of your ° Porosity STS 
Baroid Well Logging Service. : : 
Baroid Well Logging provides you with a dependable log : Formation Thickness 
of your well. You know whether oil or gas exists, you obtain 
microscopic studies of cuttings for porosity and lithology, you ° Depth of Hole 


know the depth of hole, thickness of formations, the drilling 
rate, and the characteristics of the drilling fluid. You obtain 
an on-the-job, continuing picture of your well when you need 
it most. 


. Drilling Rate 
. Mud Properties 


Depend on Baroid for an accurate log of your next well. 


Mail coupon today for latest Well Logging Brochure. . On-location Core Analysis 
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BAROID P. O. Box 1675, Houston 1, Texas 
Please send me your latest Well Logging Brochure. 


BAROItDB DIVISION 
National Lead Company 





Name. Title. 
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Main Office: P. O. Box 1675, Houston 1, Texas ee ‘ 
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WELL LOGGING OFFICES — Shreveport, New Orleans, Corpus Christi, Houston, _ 5 
Midland, Oklahoma City, Los Angeles, Casper, Billings, and Salt Lake City 3 5028 | 
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U. S. Department of Commerce (All 
Commodities. Base 100 in 1926): 








TABLE 15. Price indexes. 


1936 
1937 
1938 





105.8 
121.1 
152.1 
165.1 
155 
161.5 
189.4 
176 
1953 173 
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In dollars of 1926, the values of the 
selling price and cost of a barrel of 
crude oil are shown in Table 16. 

The corresponding points have been 
plotted on Fig. 13. 

We are dealing here with figures of 
interest rate before taxes, in constant 
dollars. A more correct computation 
should take into account the influence 
of taxes before determining the interest 
rate of the capital invested. 

Unfortunately, it is very difficult to 
know the evolution of the tax burden 
per barrel of crude oil. If we use the 
data given by Hines Baker for the five 
years (1949 to 1953, inclusive), accord- 
ing to which the depletion allowance 
is in the neighborhood of 60 cents per 
bbl, the tax rate should then be ap- 
proximately 30 cents per bbl. If we 
adopt such figures for the years under 
consideration, we find: 








Year 1949 1950 1951 1952 1953 
Pure rate of interest 

before taxes 14 
Pure rate of interest 

of invested capital 15.5 11.5 


9.5 9.5 11.5 


7.5 7 9 





Approximately, the pure rate of in- 
terest of invested capital is 80 per cent 
of the interest rate determined by our 
computations before taxes. The aver- 
age of the past twelve years is, there- 
fore, in the neighborhood of 10 per 
cent. 

It is equally interesting to investi- 
gate what would be the future sale 
price of crude oil which would allow 
keeping a rate of interest of the in- 
vested capital more or less equal to the 
one which has been in force in the past. 
The computation shows that if one 
takes a rate of interest before taxes of: 


10%—the price of the crude in 
1955-56 should be in the or- 
der of $3.20 per barrel. 


12% —the price of the crude would 
rise to $3.60 per barrel (sup- 
posing, of course, that the 
value of the dollar remains 
constant until that time.) 


These figures should be compared 
with those mentioned above, which 
have been published by the IPAA. The 
price indicated for 1955 was $3.20 per 
bbl. 


Conclusions 

At the end of this study, which can 
be no more than an approach to the 
problem of cost of exploration and ex- 
ploitation of petroleum in the USA, it 
seems proper for us to recall certain 
figures, doubtless very approximate, 
but which show to what extent capital 
invested in exploration is profitable. 

If one does not take into account 
the interest on the money invested, it 
may be stated that with the growth of 
the “oil exploration” activity in the 
USA, being done by self-financing, it 
is necessary for the price of the barrel 
of crude to be at such a level that it 
will permit, for every barrel extracted, 
the addition to proved resources of 1.5 
bbls, approximately. 

If, on the other hand, the matter of 
interest on money invested is taken into 
consideration, it appears that, on the 
average, the rate of interest in the last 
12 years has reached about 18 per cent 
(12 per cent in actual interest, if the 
purchasing value of the dollar does not 
vary). 

These two figures illustrate the con- 
ditions existing in the USA, conditions 
which cause considerable sums of 
money (now about 3 billion dollars per 
year) to be invested in an enterprise 
as risky as petroleum exploration. 

It seems that such activity cannot 
enjoy an expansion comparable to the 
one existing in the USA, unless one 
accepts readily the principle that the 
industry entails special risks and must 
be favored by exceptional measures. 
This point has been understood for a 
long time in the U. S., so that the fiscal 
regulations necessary to encourage ex- 
ploration have been adopted. These 
regulations since have been copied by 
many producing countries. xek 








TABLE 16. Price of cost of crude oil in 1926 dollars. 





In cents/bbl 
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PROMPT, DEPENDABLE MUD ENGINEERING 
SERVICE WHEREVER YOU DRILL 


This location could be in California, Oklahoma 
or any other oil producing area . . . because there 
is one thing common to every drilling location in 
North America: prompt Magcobar drilling mud serv- 
ice. And Magcobar engineers gladly accept the fact 
that oil well drilling is a 24-hour a day business. 

Year after year, Magcobar has trained and 
equipped scores of additional field engineers to 
help with your drilling mud problems. Every year, 
Magcobar has continued to improve and add new 
products to meet specialized conditions. Today, you 
can get the best field mud engineering service .. . 
from Magcobar . . . that has ever been provided 
to the oil industry. 

Keep the Magcobar man’s num- 
ber handy. You can reach him by 
phone day or night. 


MAGNET COVE BARIUM CORPORATION © 
ONE OF THE DRESSER INDUSTRIES 
HOUSTON, TEXAS 
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waterflooding 
activities 


R. P. Dobyns, 

Bureau of Mines, Wichita Falls, Texas 
C. T. Burchett, Jr., 

Bureau of Mines, Wichita Falls, Texas 
D.S. McBride, 


Tide Water Associated Oil Company, 
Kamay, Texas 


and R.R. Darner 
W.H. Hammon, Wichita Falls, Texas 





Here’s the story of two water flood projects: Tide Water 
et al’s Mangold project and Gulf Oil and Tide Water’s 
Ferguson-Buffalo project. Both leases had experienced gas 
injection before flooding. Included are: history before water 
flooding, pilot floods, well completions, schematic diagrams 
of treating facilities and tank batteries, source and treat- 
ment of injected water, and results 


Tide Water Associated Oil Company Et Al. Mangold Project 


This pilot waterflood is a cooperative 
venture of the Tide Water Associated 
Oil Company, Sunray Oil Corporation, 
and Kadane-Griffith Oil Company. It 
involves leases in the P. Castleman sur- 
vey, abstract 35, and F. Peterswick 
survey, abstract 244. 


History Before Waterflooding 

This pilot flooding project, which 
consists of three five-spot waterflood 
patterns, is on the Tide Water Asso- 
ciated Oil Company, Mangold lease, 
Sunray Oil Corporation, Mangold 
lease, and Kadane-Griffith Oil Com- 
pany Mangold “A,” Kemp Estate “A,” 
and Kell leases. The oil producing area 
of these leases is 597 acres; and Zone 
I, which is being waterflooded, has a 
gross productive volume of 28,154 
acre-ft and an average gross thickness 
of 47.1 ft. 

Structure maps, depicting the sub- 
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surface configuration of; Zone I and 
Zone II, are shown in Fig. 12 and 13. 
Both Zones I and II dip steeply north- 
east along the north part of the flood- 
pattern area. Isopachous maps, depict- 
ing the gross thickness of Zone I and 
Zone II, are shown as Fig. 14 and 15. 
Zone II is considered unsuitable for 
waterflooding in the flood-pattern area. 
The volume of oil produced from Zone 
II probably was small compared with 
that from Zone I. 

The oil recovery to February, 1952, 
from both Zones I and II of the com- 
bined leases in the project was 3,343,- 
191 bbl or 5600 bbl per productive 
acre. The average daily oil production 
from the combined leases the month 
before waterflooding was begun was 
226 bbl (Fig. 17). 

Development of the leases in the 
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in the KMA field 


project was begun with completion of 
Kadane-Griffith Oil Company’s Man- 
gold “A” well No. 1 in November, 
1937. The well flowed 2018 bbl of 43.8 
API gravity oil from open hole between 
3688 and 3752 ft during a 12-hr test. 
Drilling of the leases was virtually com- 
pleted by 1940, but the last well was 
not completed on the Kadane-Griffith 
Oil Company Kell lease until 1946. 
Most of the wells were completed with 


17-in. casing, set and cemented near the 


top of Zone I, but 5 or 514-in. casing 
was used in a few wells. All wells have 
been shot heavily with nitroglycerin, 
except gas-input well No. 10 on the 
Tide Water Associated Oil Company 
Mangold lease. 

Gas injection on the Tide Water 
Associated Oil Company Mangold 
lease was begun in September, 1939, at 
a rate of approximately 100 Mcf per 
day at a pressure of 1400 psi. Gas in- 
jected in Zone I has been continuous 
since then and during December, 1953, 
averaged 15.5 Mcf per day at a pres- 
sure of 280 psi. 

Gas injection on the Sunray lease 
was begun in January, 1941, but was 
discontinued in October, 1942, after a 
total volume of 50,832 Mcf of gas had 
been injected into Zones I and II at 
an average pressure of approximately 
1000 psi. 

Gas injection on the Kadane-Grif- 
fith Oil Company Mangold “A” lease 
was begun in February, 1942, at an 
average daily rate of approximately 
100 Mcf at a pressure of 1600 psi. Gas 
injection was discontinued in July, 
1947, after a volume of 258,530 Mcf 
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BT CHART CAN NOW REVEAL INITIAL AND FINAL CIP!.. 


Important New Reason Why 


HALLIBURTON’S Best 


For Your Drill Stem Test! 
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Because it’s the most precise pressure 
recording device, new testing tech- 
niques are being developed to increase 
data obtained by Halliburton’s Bourdon 
Tube. 

Outstanding new development is 
recording Initial Closed In Pressure 
prior to opening tester for flow period, 
and continuing with a Final Closed In 
Pressure after the flow period. 

This important new technique is pos- 
sible by adding a Halliburton designed 
disc sub to the testing string in a cor- 
rectly calculated position. 

At the completion of the test, 
Halliburton provides special readings 
with the BT charts that involve division 
of build up curves into pressure vs time 
segments, which can then be used with 









mathematical equations and formulas 
for reservoir evaluation. These formu- 
las may be used to extrapolate the cip 
curve to static formation pressure —to 
determine the effective permeability of 
the zone tested, to establish the skin 
effect of the formation, etc. 

More than ever, now, Halliburton’s 
Hydro-Spring Test is the most economi- 
cal way to evaluate the producing 
potential of a reservoir. Use it to make 
your job easier, better, more successful. 
Phone your local or district office of the 
Halliburton Oil Well Cementing 
Company. 


HALLIBURTON acl 


TESTING SERVICE 







211 SERVICE CENTERS — 
JUST MINUTES AWAY FROM ANY RIG 














had been injected into Zones I and II. 
The injection of gas was begun on the 
Kadane-Griffith Kemp Estate “A” lease 
in May, 1942, at an average daily rate 
of approximately 55 Mcf at a pressure 
of 1300 psi. Gas injection was discon- 
tinued in November, 1947, after a 
volume of 234,586 Mcf had been in- 
jected into Zone I. 

The wells that either are now in use 
or have been used for gas injection on 
the four leases are the Tide Water 
Associated Oil Company Mangold 
wells No. 6 and 10, Sunray Oil Cor- 
poration Mangold wells No. 3 and 5, 
Kadane-Griffith Oil Company Man- 
gold “A” well No. 8, and Kadane- 
Griffith Oil Company Kemp Estate 
“A” well No. 3. 


Development of Waterflood 

Water was first injected into all of 
the input wells in February, 1952. The 
flood-pattern area covered by the eight 
input wells is shown in Fig. 12 and 13. 
The 183 acres in the flood-pattern area 
is developed with three five-spot pat- 
terns. Zone I has a reservoir volume 
of 10,975 acre-ft and averages 59.9 ft 
in gross thickness (see Fig. 14). Initial- 
ly, the daily injection rates averaged 
50 bbl of water per well, with a vacuum 
at the wellhead; during December, 
1953, the average daily injection rate 
was 390 bbl per well with a vacuum 
at the wellhead. To January 1, 1954, 
the cumulative volume of water in- 
jected daily per injection well per foot 
of gross sand thickness was 5.1 bbl, 
and the cumulative injected water-pro- 
duced oil ratio was 9.2. 

An equal volume of water has been 
injected into each injection well, re- 
gardless of its structural position or the 
number of feet of producing forma- 
tion open to the well bore. Although 
Zone II is open to the well bore in four 
of the eight injection wells, the water- 
input profile of a well with both zones 
open showed that the water was enter- 
ing Zone I. 


Method of Completing and 
Operating Wells 

All of the producing and injection 
wells were cased with 7-in. pipe ex- 
cept Sunray Oil Corporation Mangold 
wells No. 12 and 13-E and Tide Water 
Associated Oil Company Mangold well 
No. 14, which were cased with 5%4-in. 
pipe. 

Water-input well No. 13-E, Sunray 
Mangold lease, was plugged back from 
the Ellenburger formation and dually 
recompleted so that oil from the Goen 
limestone could be produced through 
the tubing and water could be injected 
into 60 ft of Zone I through the an- 
nulus between the casing and tubing. 
Before an appreciable volume of water 
could be injected into the gun-perfo- 
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Earthen settling and detention ponds 


FIG. 16. Flow diagram of water conditioning system, LeBus’s Lewis and LeBus projects 


in Unit 5. 





FIG. 17. Production and water injection his- 
tory of Tide Water, et al’s Mangold project 


in Unit 5. 
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rated section of Zone I, it was neces- 
sary to “break down” the formation by 
injecting water at a wellhead pressure 
of 1750 psi. 

The other water-injection wells, and 
the producing wells in the flood-pattern 
area considered in need of remedial 
work, were cleaned out with cable tools 
before water injection was begun. Initi- 
ally, all injection wells were equipped 
with tubing, except Sunray Oil Corpo- 
ration Mangold well No. 7. Subse- 
quently, the tubing was removed from 
the Tide Water injection wells. None 
of the producing or injection wells were 


reshot with nitroglycerin for water- 
flooding purposes. 

After the injected water channeled to 
Sunray Mangold well No. 1, the for- 
mation sloughed into the well bore to 
such an extent that extensive remedial 
work was required to keep the well 
cleaned out and the subsurface pump 
in operating condition; as a result, the 
well was temporarily abandoned in 
March, 1952. 

Conventional surface and subsurface 
pumping equipment is used on the 
producing wells. The pumping jacks 
are powered by gas engines. 
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HERE’S ALL YOU NEED TO SOLVE 
TOUGH CORING OR DRILLING PROBLEMS! 


Your call, day or night, to the nearest of our 28 area offices gets 
immediate action from experienced D & S Field Engineers. These men, 
using TRUCOS and D & S CORE BARRELS, have an unsurpassed 
reputation for solving coring and drilling problems quicker 


and more economically. 








“ DRILLING & SERVICE 
he 3031 Elm Street 
in Dallas 1, Texas 








FIRST IN DIAMOND CORING AND DRILLING EQUIPMENT 
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Source and Treatment of 
Injection Water 

The water supply, with open-type 
treating, and the injection systems are 
operated by Tide Water Associated Oil 
Company. The injection water is ob- 
tained from a spring-fed slough that 
traverses the pilot-flood area. An anal- 
ysis of the chemical constituents of the 
injection water follows: 





Radical 





Ppm 

Sodium (Na)...... —— a acots 2,743 
Calcium (Ca). . 860 
Magnesium (Mg 248 
Silica (SiO3). . 12 
Hydrogen sulfide (HS 0 
Turbidity... . 15 
Supersaturation in bicarbonates 

as calcium carbonate : 15 
Chloride (C1) 5,825 
Sulfate (SO,) ee 744 
Carbonate (CO; dea 10 
Bicarbonate (HCO; 177 
Barium (Ba) 0 
Dissolved Fe 1 
Total solids 10,610 


Indicated pH, 7.8 
Specific gravity, 1.0075 at 60 F. 


A schematic diagram of the water- 
treating and injection system is shown 
in Fig. 18. Water is pumped from the 
slough to a 14,000-bbl earthen settling 
pit, and from the pit the water flows by 
gravity to the filter pump. The water is 
then pumped through a National 
Rapid-Transit pressure sand filter to a 
500-bbl clear-water tank, and then 
flows to a Worthington two-stage, cen- 
trifugal pump, powered by a Buda gas 
engine. The filter is backwashed once 
a day with 180 bbl of water. 

The water is treated with a combi- 
nation algaecide and corrosion inhib- 
otor. The chemical is added at a rate 
of three quarts per day at the suction 
side of the supply pump and four 
quarts at the suction side of the water- 
injection pump. 

The operators have experienced diffi- 
culty with corrosion of the water-injec- 
tion equipment. The average weight 
lost by test coupons placed at four 
locations in the system before chem- 
icals were used showed the corrosion 
rate to be 30 thousandths of an inch per 
vear. After the operators used the in- 
hibotor, the corrosion was reduced to 
a rate of 11.5 thousandths of an inch 
per year for one 40-day coupon test 
period. 





Results of Waterflooding 

The first response to waterflooding 
occurred four months after water in- 
jection was begun. To January 1, 1954, 
1,790,626 bbl of water had been in- 
jected into eight input wells in the pilot- 
flood area. The corresponding net 
waterflood oil recovery was 57,400 bbl 
(Fig. 17) or 314 bbl per flood-pattern 
acre. A total of 39,291 bbl of water was 
produced with the waterflood oil. 

The production history of the indi- 
vidual producing wells in the flood- 
pattern area from March, 1952, to 


January 1, 1954, is shown in Fig. 19. 
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FIG. 18. Flow diagram of water conditioning and injection 
system for Tide Water, et al's Mangold project in Unit 5. 
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FIG. 19. Production performance of wells in the flood 
pattern of Tide Water, et al’s Mangold project in Unit 5. 


These curves indicate that the Kadane- 
Griffith Oil Company Mangold well 
No. 3, the inside producing well of one 
five-spot pattern, responded the best 
to waterflooding by producing 32,400 
bbl of net waterflood oil. 

Sunray Oil Corporation Mangold 
well No. 1, the inside producing well of 


another five-spot pattern, produced 
only 720 bbl of net waterflood oil be- 
fore water broke through. The well 
soon was producing 100 per cent water 
and as a result was temporarily 
abandoned. 

Tide Water Associated Oil Com- 
pany Mangold well No. 1, the inside 
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producing well of the other five-spot 
pattern, had produced only 150 bbl 
of net waterflood oil to January 1, 1954. 
However, well No. 5, which is affected 
wi by only two water-input wells, had pro- 
duced 6100 bbl of net waterflood oil as 
of the same date. 

The largest net waterflood recov- 
eries were obtained from the Tide Wa- 
ter Associated Oil Company Mangold 
well No. 5, the Kadane-Griffith Man- 
gold well No. 3, and the Kemp Estate 
“A” well No. 1. These three producing 
wells are in a line approximately per- 
pendicular to the dip of Zone I (Fig. 
12), which may indicate that the in- 
jected water is moving reservoir oil pre- 
ferentially along the strike of Zone I. 
Undoubtedly, the positions of the three 
fixe-spot patterns on the structure have 
influenced the recovery of oil from 
each pattern. In addition, directional 
permeability of the reservoir rock may 
have influenced the injected water to 
move parallel to the strike. 

All producing wells that have shown 
— appreciable increases in water produc- 
tion without corresponding increases in 
oil production are offset by two water- 
~ injection wells that have Zone II open 
? to the well bore. This may indicate that 
injected water will bypass through 
Zone II without moving an appreciable 
quantity of oil. 


more profitable 
pumping from 


SANDY WELLS 





You'll have more production time... less 
maintenance time with a D+B 3-Tube 
Pump on your sandy well. 





The three telescoping tubes are loose- 
fitting and free-falling to handle exces- 
sively abrasive fluids. The D+B 3-Tube 
Pump also operates efficiently at high bot- 
tom hole temperatures. 




















The results obtained from this pro- The loose-fitting, precision ground 
a ject indicate that the waterflooding of plunger prevents sticking and sets up a 
‘ Zone I of the KMA reservoir can result turbulence that keeps the sand in suspen- 
/ in recovery of enough additional oil to “ Sill te : 
make the project economically sound. sion. An optiona ottom: discharge valve 
m The importance of coisidering all fac- assembly aids in scavenging sand from the 
: tors that can influence movement of the annular space between tubing and pump. 
= injected water through the reservoir The middle or standing tube is induc- 
“ rock also is demonstrated clearly by tion-hardened to provide longer life and 
"| the failure of the injected water to in- limi r P 6 mn 
| crease the oil production from two of climinate galling. 
a the inside producing wells on two of the D+B 3-Tube Pumps are available in 
five-spots. both positive-pull and removable-key types 
ripe data i. = project before in lengths of 12’, 15’, 18’ and 25’. Call your 
ae fe waterflooding are given in nearest CONTINENTAL or D+B store 
. : for details on sub-surface pumps and parts. 
B Unit 6 Waterfloods 
Waterflooding was begun in this unit 
in December, 1950, when the Shell 
Oil Company began injecting water into 
its Preston “A” well No. 18-E. Since 
that time, two more projects have been 
initiated (see Fig. 1). On January 1, 
1954, two waterflooding projects were Serving the Oil and Gas Industries 
active, and one project was temporarily 
abandoned. All three projects water- THE CONTINENTAL SUPPLY COMPANY 
flooded Zone I in the KMA reservoir. General Offices: Dallas, Texas 
The unit has been under pressure Representatives in all principal oil fields of the world 
d Maintenance with gas since 1940, and 
P to January 1, 1954, a cumulative vol- 
? ? D+B DIVISION 
. ume of 54,464,740 Mcf of gas has been EMSCO MANUFACTURING COMPANY 
) returned to the KMA reservoir in Garland, Texas 
y Unit 6. LOS ANGELES, CALIF. 
As previously discussed in the Unit 5 “DEEP WELL PUMPS ee Se 
- section of this report, a detailed engi- — eT es ee 
e LVVPLINGSs 














neering report has been published on 
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FIG. 20. Flow diagram of water conditioning and injection system for Gulf's 
injection wells on Tide Water and Gulf’s Ferguson-Buffalo project of Unit 6. 


the Unit 6 part of the KMA reservoir, 
and the reader is referred to this report 
for engineering and geological details 


of the area. 
A discussion of the individual water- 
flooding projects in Unit 6 follows. 


Gulf Oil Corporation and Tide Water Associated Oil Company 
Ferguson-Buffalo Project 


This project is a pilot flood of Zone 
I. It includes the Gulf Oil Corporation 
Ferguson-Buffalo lease and the Tide 
Water Associated Oil Company Fer- 
guson lease, in the W. H. Spillers sur- 
vey, abstract 257. 


History Before Waterflooding 

Drilling on the Gulf Oil Corporation 
Ferguson-Buffalo lease was begun in 
December, 1937, and completed in 
July, 1941, except for wells No. 23 
and 26. Well No. 23, which was drilled 
for use as a gas-input well, was com- 
pleted in April, 1946, and well No. 26 
was completed in September, 1952, as 
a water-input well. Most of the wells 
were completed with 7-in. casing set 
and cemented near the top of Zone I. 
Some wells, however, were completed 
with 512-in. casing. All wells were shot 
with nitroglycerin at the time of com- 
pletion, except those drilled specifically 
for use in gas and water injection. 

The Tide Water Ferguson lease was 
developed between March, 1938, and 
March, 1941, except for three wells. 
Wells No. 24 and 25, which were 
drilled as gas-input wells, were com- 
pleted in 1946. Well No. 26 was com- 
pleted in January, 1947. Normally, 7- 
in. Casing was set and cemented at or 
near the top of the producing zone. 
However, 512-in. casing was used in a 
few of the wells. 

Gas injection on the Gulf Ferguson- 
Buffalo lease was initiated in August, 
1939, and on the Tide Water Ferguson 
lease in June, 1940. Gas injection was 
discontinued on the Gulf Ferguson- 
Buffalo lease in April, 1952. Gas in- 
jection has been continued on the Tide 
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Water Ferguson lease and the month 
before water injection was begun the 
daily injection rate was 88 Mcf of gas 
at pressures ranging from 245 to 621 
psi. 

Structure maps of Zones I and Il, 
illustrating the subsurface configuration 
of the zones under the Gulf and Tide 
Water leases, are presented in Fig. 12 
and 13, and isopachous maps show- 
ing the gross thickness of these zones 
are presented in Fig. 14 and 15. The 
combined productive area of the Gulf 
Ferguson-Buffalo lease and the Tide 
Water Ferguson lease is 753 acres. The 
combined gross productive volume of 
Zone I is 34,364 acre-ft and of Zone 
IL 38,077 acre-ft. The average gross 
thickness of Zone I is 45.6 ft and of 
Zone II 50.6 ft. Zone I is the section 
being waterflooded. 

To September, 1952, the combined 
leases had produced 3,281,994 bbl of 
oil, or 4359 bbl per acre. The average 
daily oil production at that time was 
3 to 4 bbl per well. 


Development of Waterflood 

Water injecton into the three Gulf 
wells and one Tide Water well was be- 
gun during September, 1952. The flood- 
pattern area shown in Fig. 12 and 13 
contains 66 productive acres. The gross 
productive volume of Zone I, consid- 
ered to be the main source of oil pro- 
duction before waterflooding, is 4140 
acre-ft. The gross productive volume 
of Zone II is 3616 acre-ft. The average 
gross thickness of Zone I is 62.7 ft, 
whie that of Zone II is 55.6 ft. Because 
of its poor development, Zone II is con- 
sidered unsuitable for waterflooding 
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within the area of the flood-pattern. 

The Gulf Ferguson-Buffalo injection 
wells were taking water at the start 
of flooding at the following daily rates 
and wellhead pressures: Well No. 23, 
400 bbl at 160 psi; well No. 3, 350 bbl 
at 170 psi; and well No. 26, 360 bbl at 
a vacuum. Tide Water Ferguson injec- 
tion well No. 24 began taking water at 
a rate of 370 bbl per day with a vacuum 
at the wellhead. Injection rates for all 
injection wells were later standardized 
at about 200 bbl per day, the capacity 
of Ferguson-Buffalo well No. 23 at 600 
psi surface pressure at that time. This 
was the maximum pressure desired on 
this well to avoid the possibility of 
breaking down the formation. During 
December, 1953, the folowing average 
daily injection rates and wellhead pres- 
sures were in effect: Gulf Ferguson- 
Buffalo well No. 3, 175 bbl at 0 psi, No. 
23, 135 bbl at 600 psi, and No. 26, 178 
bbl at O psi; and Tide Water Ferguson 
well No. 24, 320 bbl at 180 psi. 

A total of 452,623 bbl of water had 
been injected into Zone I through the 
four injection wells to January 1, 1954, 
a daily average of 1.8 bbl of water in- 
jected per injection well per ft of gross 
productive thickness. The cumulative 
injected water-produced oil ratio to 
January 1, 1954, for the two leases was 
7 to 1. 


Method of Completing and 
Operating Wells 

None of the producing wells were 
recompleted or reworked for the pilot 
waterflooding test. 

The producing wells on the Gulf 
Ferguson-Buffalo lease are pumped 
with Kobe units. All producing wells 
in the flood pattern completely pene- 
trated Zones I and II, but well No. 22 
has 42 of the 53 ft of Zone I cased off. 
The casing in the other wells is set from 
2 to 15 ft into the top of Zone I, except 
well No. 1, where it is set 6 ft above 
the top of Zone I. The unproductive 
section between Zones I and II, as well 
as from 4 to approximately 50 ft of 
formation below Zone II, is open to the 
well bore in all of the producing wells. 

The three producing wells on the 
Tide Water Ferguson lease are in the 
flood-pattern area have the casing set 
from 12 ft above the top of Zone 1 to 
7 ft into Zone I. Zone II is not open 
to the well bore in any of the three pro- 
ducing wells, but 20 to 30 ft of unpro- 
ductive formation between the two 
zones is open to the well bore in these 
wells. The producing wells are pumped 
with standard surface jacks and sub- 
surface plunger pumps. 

On the Gulf Ferguson-Buffalo lease, 
gas-input wells No. 23 and 3 were con- 
verted into water-injection wells when 
waterflooding was begun. Well No. 23 
has casing set through Zone I and II, 
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FIG. 21. Flow diagram of water conditioning and injection system for 
Tide Water's wells in Gulf and Tide Water's Ferguson-Buffalo project 


of Unit 6. 


but 47 ft of the casing opposite Zone I 
was the only section perforated orig- 
inally. Since well No. 23 was converted 
to a water-injection well, considerable 
remedial work has been done with 
limited success. All remedial work was 
designed to increase the water-intake 
rate of the well and included jet shoot- 
ing opposite Zone I, acidizing, and 
cleaning out. Well No. 3 originally was 
completed with a liner. Since water- 
flooding was begun, however, the liner 
was removed and the well plugged back 
to the base of Zone I. The remedial 
work substantially increased water- 
intake rate of this well. Water injection 
well No. 26, which was drilled as a 
water-input well, was drilled through 
Zone II and plugged back to the base 
of Zone I before water was injected. 
The casing was set 30 ft above the top 
of Zone I, and the well has not been 
shot with nitroglycerin. Wells No. 23 
and 3 are the only water-input wells 
equipped with tubing. All injection 
wells are equipped at the wellhead with 
a check valve, strainer, shutoff valve, 
and pressure-gauge connection. 

Well No. 24 on the Tide Water 
Ferguson lease was drilled for use as 
a gas-input well. The well was drilled 
and cased through both zones, with gun 
perforations extending for 62 ft op- 
posite Zone I only. The well was 
cleaned out before water was injected. 
This well has not been shot with nitro- 
glycerin and takes water at a satis- 
factory rate. 


Source and Treatment of 
Injection Water 

Fresh water, obtained from an irri- 
gation canal that traverses the area, is 
injected into wells No. 3, 23, and 26 
on the Gulf Ferguson-Buffalo lease. A 
schematic diagram of: the open-type 
water-treating system is shown in Fig. 
20. The water is pumped from the ir- 
rigation ditch by an electric-motor- 
driven centrifugal pump through a wa- 
ter meter into the steel settling tank and 
then flows by gravity through a 6-ft- 
diameter pressure sand filter into the 
steel clear-water tank. A duplex pump, 
powered by a gas engine, pumps the 
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water from the clear-water tank 
through the meters in the pumphouse 
to the three injection wells. The volume 
of water injected into each well is con- 
trolled by adjustable chokes installed 
adjacent to the water meters in the 
meter manifold assembly. 

The present daily capacity of the 
system is 1300 bbl of water. Approxi- 
mately 1 lb of chlorine a day is added 
to the raw water by an automatic chlo- 
rinator before it passes into the settling 
tank. The quantity of chlorine added to 
the water is controlled to maintain 0.1 
to 0.4 ppm residual chlorine in the 
treated water. Once each day the pres- 
sure-type sand filter is backwashed with 
approximately 30 bbl of water. To pre- 
vent overflowing, both the settling tank 
and the clear-water tank are equipped 
with floats that will automatically close 
off the inlet line to the tanks when 
a preset level is reached. 

The clear-water tank also is equipped 
with a low-level safeguard device that 
will automatically bypass the injection 
water when the low water level in the 
clear-water tank reaches a preset level. 
Sediments in the raw water from the 
irrigation ditch have caused consider- 
able abrasion of parts in the water 
meter installed ahead of the settling 
tank and resulted in frequent replace- 
ment of meter parts. 

Coupon tests of the treated water 
indicate that the operators can expect 
some corrosion of the pipe and equip- 
ment. So far, this corrosion has not 
been evident. Produced water is not 
mixed with the irrigaiton ditch water 
or returned to the reservoir. A chem- 
ical analysis of the ionic constituents 
of the raw irrigation ditch water 
follows: 











Radical Ppm 
RN Eas cinckocsncaeedssonseceews 442.30 
a eee nee 198.35 
EES TIE ode. s< <000.600005seeeee 40.19 
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Seer 705.65 
I oso Sa. dadwicaesocanmene 506.76 
ee rae 00 
eo 122.00 
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Indicated pH, 7.75 
Specific gravity, 1.0042 








Brine produced from the Ellen- 
burger wells on the Tide Water Fer- 
guson lease is the injection water used 
in well No. 24. A schematic flow dia 
gram of the closed treating system be 
ing used is pictured in Fig. 21. Pro- 
duced water flows by gravity from the 
heater treater for the Ellenburge 
wells to a 250-bbl steel tank equipped 
with an overflow line. 

This tank is continuously overflow- 
ing because only a third of the avail- 
able water is used for injection. The 
water flows by gravity from the first 
tank into an adjacent 250-bb! steel tank, 
where an oil and gas seal is maintained 
on top of the water. All of the flow 
lines, except the overflow line, are 
connected to the bottom of the tanks 
A horizontal duplex pump, powered by 
a gas engine, pumps the water from the 
second 250-bbl tank through a wate! 
meter an regulating valve into the in- 
jection well. The water is not treated 
with chemicals. An analysis of the 
constituents of the water follows: 











Radical Ppm 
ee ee 63,483 
i alrnisidickc ning cians cas Onan 20,910 
ESS eee 3,118 
oS anne 143,613 
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PP UORNEO TION) occ éccccvesecscceces 38.4 
0 eee 520.5 
Hydrogen sulfide (H2S)................05 0 
| a SR eee 231,685 


Indicated pH, 5.53 
Specific gravity, 1.1600 








The operators have had little trouble 
with this system, and so far, corrosion 
of the pipe and equipment has not been 
evident. 


Results of Waterflooding 

To January 1, 1954, 452,623 bbl of 
water has been injected into the for- 
mation through the four injection wells 
without a definite increase in oi! pro 
duction from the producing wells in the 
flood pattern. Small and insignificant 
increases in oil and water production 
have been observed from a few wells; 
but as yet no definite trend has been 
established. 

Theoretical calculations indiate that 
the volume of water injected into Zone 
I is considered sufficient to fill the void 
space in the five-spot pattern. It is pos- 
sible that some of the injection water is 
either escaping into Zone II or, because 
of permeability development, is not ad- 
vancing uniformly away from the in- 
put wells. Investigation is now being 
made in this connection so that appro 
priate remedial work can be under- 
taken. 

Pertinent data on the project before 
and during waterflooding are given in 
Table 1. 


(Part V of series will appear in an 
early issue.) 
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dormant idea, the initial results have 
been quite sensational—especially 
geologically. Looking at the economics 
of deep tests under low allowables, 
with past history of low recoveries in 
carbonate rocks in Oklahoma, how- 
ever, the results need careful study. 
The Arbuckle limestone production 
has a great potential if any resemblance 
to the Ellenburger limestone of West 
Texas can be predicted. 

Two factors seem to be brought out 
which, in the writer’s judgment, may 
be of help in evaluating carbonate oil 
discoveries. One, the knowledge that 
truncated carbonate reservoirs can and 
do develop permeability and porosity 
by secondary leaching processes; two, 
the effect faulting can have in shatter- 
ing the rocks for fracture permeability 
and porosity. If both are combined 
and oil allowed to be migrated into the 
reservoir, economic production could 
be quite feasible. The above factors 
could allow carbonate production in 
southern Oklahoma to become quite a 
bit better than past production history 
has allowed. 

In late 1954, Frankfort Production 
Company initiated a development pro- 
gram by starting the No. 1 Williams 
in NE NW NE of sec 12, T5S, R2W, 
Carter County, Oklahoma. This 160- 
acre lease lies on the extreme south 
flank of the Bayou pool, (see Fig. 1) 
which was drilled up primarily in 
1949-50. The No. 1 Williams was com- 
pleted for a small producer in a locally 
developed onlap sand in the Deese. 
This well drilled only a few feet of 
Viola limestone before stopping. Sub- 
sequently three more locations were 
staked. The No. 2 Williams in SE NW 
NE, sec 12, TSS, R2W, a south offset 
to the No. 1 Williams scheduled to go 
to 9000 ft; the No. 3 Williams, a west 
offset in NW NW NE sec 12, TSS, 
R2W, and No. 4 Williams in NW NE 
NE sec 12, TSS, R2W, were staked. 

In drilling the No. 2 Williams, the 
onlap Deese sand was poorly devel- 
oped. The mud logging unit began to 
pick up shows in the Viola, however, 
and upon reaching the limit of rig ca- 
pacity another larger rig was moved in 
to continue drilling, possibly through 
the Arbuckle limestone. The No. 3 
Williams was taken into the Arbuckle 
limestone with tops of Viola (—5045), 
Simpson (—5902), and Arbuckle 
(—7748). Total depth was 7851 ft 
with the well plugged back and com- 
pleted in the Viola flowing 300 bbl per 
day of 39 deg crude through 13/64-in. 
tubing choke with 275 lb tubing pres- 
sure and GOR 531-1. This was the first 
Viola completion in the area and was 
followed by the completion of the No. 
4 Williams in the Viola as an open hole 
completion from 5496 to 5180 ft, the 
plug-back depth. This completion 








flowed 360 bbl per day of 37.5 deg 
oil through an 8/64-in. tubing choke 
with 225 Ib tubing pressure. 

Subsequent drilling started on the 
acreage with the staking of the No. 5 
Williams in NW SW NE sec 12, TSS, 
R2W; the No. 6 Williams in SE NE 
NE sec 12, T5S, R2W; the No. 7 Wil- 
liams in SE SW NE sec 12, TSS, R2W; 
the No. 8 Williams in NW SE NE sec 
12, 75S, R2W. 

At this time a large lease gathering 
program was started on _ truncated 
Viola possibilities in the area by Frank- 
fort Production Company and is con- 
tinuing to date. 





During the above leasing program 
another wildcat was started on a lease 
taken in sec 4, TIS, RIE, Murray 
County (see Fig. 1), along the north 
ern flank of the Arbuckle Mountains 
This Wildcat, the No. 1 Hale, in W\% 
W'% SW NE, sec 4, T1S, R1E, drilled 
from Pontotoc redbeds into Pennsy! 
vanian Hoxbar, then Viola, Simpson, 
and Arbuckle, cut a thrust fault and 
went into Springer, Caney, Sycamore 
Woodford, Hunton, Sylvan, and was 
last reported in the Viola. In the Ar- 
buckle limestone, topped at 5700 ft, a 
drillstem test was taken from 6896 
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pressure bearing against and causing loss of 
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covery of 5500 ft of oil, 36 deg, 210 
ft oil cut mud, and flow pressure 
1800 lb, with bottom hole pressure of 
2660 lb on 20 min shutin. Other tests 
were run with less recoveries than 
above in the Arbuckle limestone. 

This discovery along with the Viola 
production in T5S, R2W, created the 
overall leasing program of Frankfort 
and others for carbonate rock produc- 
tion in southern Oklahoma. 


Geology 

The Viola Healdton-Criner Hills 
trend, (Fig. 1.) The Viola limestone pro- 
duction Frankfort has been drilling in 
sec 12, TSS, R2W, Carter County, lies 
on the south flank of the Bayou pool. 
(Fig. 1) Structurally it is low by ap- 
proximately 300 ft to the Viola found 
in the Bayou pool. In both areas the 
Viola lies immediately below the Penn- 
sylvania Deese sands (Lone Grove) 
with a truncating unconformity be- 
tween. To the east of sec 12, TSS, R2W 
is the Southwest Lone Grove pool. 
(Fig. 1) This pool has all of the Viola 
truncated off except the extreme west- 
ern part. This portion of preserved 
Viola lies adjacent to Frankfort’s Viola 
discovery. Also the Southwest Lone 
Grove pool has a normal fault of ap- 
proximately 500 ft decreasing to ap- 
proximately 100 ft southwestward into 
the area of Frankfort’s wells. (See 
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AAPG Vol. 35, No. 3, March, 1951, 
pp 596-597.) This gives the Frankfort 
wells the benefit of being near the up- 
dip truncated end of the Viola lime- 
stone on the Southwest Lone Grove 
structure, and the added effect of fault- 
ing giving fracture. permeability and 
porosity. 

Within the last month Frankfort’s 
No. 1 Robbinson in SE NE NW, sec 
20, T5S, R1W, further down the south 
flank of the Southwest Lone Grove 
pool has drilled from Pennsylvanian 
Deese (Lone Grove) into Hunton with 





shows. Also Frankfort’s No. 1 Parker 
in NW SW SE, sec 11, T5S, R2W, has 
Hunton lime beneath the unconform. 
ity with shows. Three other wells have 
drilled the same horizon: The K. A. 
Ellison and Frankfort No. 1A Lamb, 
SE NE NW, sec 12, T5S, R2W;; Frank- 
fort No. 2 Fulton, NW NW NW sec 
12, TSS, R2W; and Frankfort No. 1A 
Greenwood in NW SW NW sec 12, 
TSS, R2W. All the above wells are stil] 
drilling, thus no prediction can be made 
concerning Hunton production—ex- 
cept geologic conditions should be 
similar to the Viola production to be 
economically feasible oil wells. 








It is too early to say definitely that | 
the above factors will largely control | 


the economic production of Viola and 
Hunton. Recently some dry holes have 
been drilled and tested in the Viola 
which were higher than Frankfort’s 
wells, but were drilled some distance 
away from the fault. Is it due to the 
absence of fault-shattering for per- 
meability and porosity? 

The Viola Criner Hills-North Mari- 
etta pool trend (Fig. 1). Frankfort No. 
1 Conrad is NW NW NW sec 34, T6S, 
R2E, Love County, in the North Mari- 
etta pool, drilled from the surface 
downward successively Cretaceous, un- 
conformably on Pennsylvanian Deese, 
in turn unconformable on Viola with 
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shows of oil on drillstem tests, then into 



























































































has Simpson with sand shows, then into a 
rm- thrust fault and repeated Viola with oil 
ave on drillstem tests. The well then cut an- | 
A. other thrust fault and repeated Viola | 
mb, again. The well was plugged back to | 
nk- 6200 ft and completed in Viola from | ‘of, 
sec 6130-80 ft for an initial flow of 174 | Otis hist In 
1A bbl per day of 36 deg oil. | 
12, ie this same area, Viola production | P TESSUlE bon h I o/ 
still was found in 1935 by the Stanolind- | 
ade Amerada No. 1 Daube in SW SE SW | 
-ex- | sec 27, T6S, R2E, approximately one- | 
be quarter mile from the Frankfort well. 
» be | The well came in for large production, 
but dwindled very rapidly and within 
that one month was down to 10 bbl per day. 
trol | Other wells were drilled in the area 
and | with shows in the Viola, but after the 
ave | discovery well declined so rapidly the 
iola other wells were never completed. 
ort’s The discovery well is still producing 
ince | about 5 bbl every third day, however. 
the | Itis also interesting to note none of the 
per- old wells ever cut a fault. 
Again can the shattering effects of 
fari- faulting to create fracture permeability 
No, | and porosity be a factor for economic 
T6S, | production? There is no truncated 
lari- Viola in this area, but structurally the 
face | area is high. Only time can tell. The 
o 7 Simpson sands tested in the Frankfort 
om well are Bromide and Tulip Creek 
with which are producing to the northwest 
on the east flank of the Criner Hills 
= uplift. 
The Northern Arbuckle Mountain 
front. (Fig. 1) In February, 1955, the 
Frankfort No. 1 Hale spudded drilling 
a section of Pontotoc, unconformable 
on Hoxbar, in turn also unconformable 
on Viola, then into Simpson and Ar- 
buckle. After drilling approximately 
1500 ft of Arbuckle lime, the well cut 
a thrust fault and went into Springer, 
Caney, Sycamore, Woodford, Hunton, 
Sylvan, and Viola where it is still drill- 
ing to date. Numerous drillstem tests 
were taken in the Arbuckle above the | 
thrust with oil or oil cut mud, but one | 
in particular stands out. The drillstem 
test at 6896-6934 ft, open 2 hr 15 min, | 
had gas in 12 min, recovered 5500 ft 
_ oil, 210 ft oil cut mud of 36 deg, | |i 
' with flow pressure 1800 lb and bottom H | 
hole pressure 2660 lb on 20 min shut- | 1 | 
in. This test was taken approximately | i 
1100 ft into the Arbuckle. | ||) 
The best drillstem test was taken | ~~ rn 
near the fault while less favorable 
5 shows were drillstem-tested above 6800 
| ft—further away from the faulting. 


Indigenous Arbuckle Oil—A possi- 
bility. In Frankfort No. 2 Williams in 
SE NW NE, sec 12, T5S, R2W, during 
May, 1955, a drillstem was taken ap- 
proximately 5000 ft into the Arbuckle 
limestone with an apparent normal sec- 
tion drilled above and subsequently the 
well drilled an apparent normal section 
of Arbuckle below. The test, called in 








THE PETROLEUM ENGINEER, July, 1955 





the Cool Creek section of Arbuckle, 
was from 12,390-12,435 ft using 2100 
ft water load. It was open 9 hr, had gas 
in 1 hr, 15 min, with recovery of 2100 
ft oil and gas cut water load, 4938 ft of 
oil, 30 ft oil and gas cut mud, 36 deg. 
Initial flow pressure was 1225 lb, 
final flow pressure 2425 lb, bottom 
hole pressure 2500 Ib in 30 min. Other 
drillstem tests were taken deeper in the 
Arbuckle with recoveries of oil cut 
mud and oil cut salt water. 

There is known faulting here as 
mentioned concerning the Frankfort 
wells, but by projection into subsurface 
the fault should be present near the 







genous oil to the Arbuckle formation. 


Drilling Practices and Costs 











age drilling costs are $3.00 to $3.25 
per ft to the top of the Viola and then 
day work through the Viola. Some 
































through the Viola. Usually the wells 
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Viola horizon of this well. Also there is 
no known truncating unconformity be- 
tween the Viola and base of the Ar- 
buckle. This could be possibly indi- 


In the Viola area of production aver- 


contractors have taken straight footage 
contracts through the Viola for $4.50 
per ft. Average drilling days are 10 to 
the top of the Viola and 8-12 days 




















take more than 30 days to drill because 
of coring and testing. Most wells are 
being drilled by conventional jackknife 
rigs. 

The mud program has been normal 
for the area until Viola is reached. 
Some trouble has been experienced 
with lost circulation in the Viola, but 
in general it is prevented by use of 
mica-flakes just before entering the 
Viola. 

To drill only through Viola, usually 
100-150 ft of 10% casing is set with 
100 sacks of cement. The productive 
string, usually 7-in. 23-lb, has been 
set both through and on top of the 
Viola with normally 700 sacks if set 
through or 150 sacks of cement if on 
top. 

Arbuckle wells, upon reaching Pre- 
Pennsylvanian sediments, are usually 
drilled on day work. There is a very 
complicated mud program, as the Ar- 
buckle sometimes clabbers badly due 
to Anhydrite zones. Also lost circula- 
tion troubles are present. 

Currently there are 23 drilling rigs 
set up as carbonate reservoir tests with 
Frankfort having 14 rigs operating. 


Production Techniques 

Viola. In general, it seems, by set- 
ting pipe on top of the Viola, better re- 
sults have been obtained, and is some- 
what cheaper. Frankfort has tried both 
methods. Completions, from then on, 
have been tried many ways with no 
general practice yet agreed upon. Some 
wells have only been sand-oil treated 
with amounts varying from 10,000 to 
50,000 Ib of sand. Other wells have 
used only acid with the largest amount, 
known to the writer, being 50,000 gal 
per individual zone. Wells have been 
acid-fractured with good results. Still 
other wells have used emulsifiers and 
formation breakers before using any 
of the above processes. No general 
trend has yet been evolved for com- 
pletion of Viola wells. 

No Arbuckle or Hunton lime wells 
have been completed. 

In summation, at least three factors 
seem to aid carbonate production. The 
shattering effect of faulting, the solu- 
tion effect of leaching at truncation 
ends, and of course, a trap. Other fac- 
tors undoubtedly will be brought out 
as drilling and producing carbonate 
reservoirs become a part of southern 
Oklahoma’s oil picture. Emphasis will 
probably be, in the next few months, 
on evaluating Arbuckle limestone and 
Reagan sandstone production. Already 
Seaboard Oil Company of Delaware 
has spotted an Arbuckle and Reagan 
test upon the Criner Hills in SE SE SW 
of sec 21, T5S, RIE. Other companies 
who have acquired large blocks will be 
drilling for carbonate rocks in the near 
future. kkk 
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Drilling Fundamentals 





InitAnn Warer Drittine 


O. W.Crisman* 


Intanp water drilling can be defined as all drilling op- 
erations in the bays, lakes, rivers, canals and marshes which 
are at least partially protected from wind and waves associ- 
ated with the ocean. Since the line of demarcation between 
inshore and offshore is poorly defined in many areas, the 
drilling method, rather than a geographical or political 
boundary, can best be used to separate the two areas. 

At the turn of the century as the search for oil spread 
to the Southwest, it became apparent that drilling opera- 
tions would have to be conducted in the many lakes, bays, 
and marshes in that area. The oil industry accepted this 
challenge in its customary manner and the oil and gas fields 
discovered under the inland waters of the Gulf Coast ac- 
count for a substantial percentage of this country’s 
reserves. 


Early History 
One of the first inland water areas to receive attention 
by the oil industry was Caddo Lake in Northwest Louisi- 
ana. Production had already been established on three 
sides of the lake and gas bubbles in the lake itself could be 


*Gulf Oil Corporation. 


























Spud type drilling barge. 
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ignited. Most companies thought that the cost to drill the 
wells, produce the oil, and deliver it to the shore would be 
too great to compete with oil produced on land. However 
the Gulf Refining Company thought that it could be done 
and purchased 8000 acres of lake bottom from the United 
States Government for $30,000 cash and $70,000 in oil 
payments. After two years of planning, construction, and 
drilling, the first well was completed on May 11, 1911. In 
the last 40 years more than 300 wells have been drilled on 
this lease with a total production of nearly 14,000,000 bbl 
of oil. 

During the next 10 years there was only a limited 
amount of activity connected with inland water drilling 
but with the advent of modern geophysical methods in 
1923 the rate of discovery of salt domes on the Gulf Coast 
was greatly accelerated. Many of these salt domes were 
situated in the marshes and bays of South Texas and South 
Louisiana and in order to drill them a variety of marine 
structures to support the drilling and production equip 
ment was used, 

The pioneers in inland water drilling often built roads 
and locations above the expected water height, which were 
flooded out, resulting in a loss of time and often in loss of 
the drilling equipment. Not to be defeated they built their 
roads and locations higher, using protective levees and 
oftentimes were forced to place all equipment on piling 
platforms or man-made islands to escape rising water and 
floods. 

These measures were expensive and in order to 
compete with land drilling costs, a constant effort was 
being made to reduce drilling costs and improve efficiency 
To accomplish this, more and more of the drilling equip 
ment was placed on barges, so that the rigging up and mov 
ing time could be cut to a minimum, until the submersible 
drilling barge was developed. This submersible drilling 
barge has probably done more than any other single piece of 
equipment to develop the large reserves of oil and gas on 
the Gulf Coast. 


Methods of Inland Water Drilling 


Mat Foundations. One of the earliest methods employed 
as a foundation for the drilling rig in the low-lying marsh 
land of the Gulf Coast was an earthen and wooden mat. In 
areas not subject to a large rise in water level, the road and 
location were raised with an earthen fill and a wooden mat 
built on top to distribute the drilling equipment load. In 
stead of raising the ground level with earthen fill, levees 
were often built around the location to keep the water out 
When this was done, a pump was installed to pump out 
seepage and rain water. When a fill or levee was exception 
ally high, it was often necessary to drive wooden piling for 
additional support and bulkheads to prevent the earthen 
fill from washing out. 

One of the most successful applications of this method 
of drilling was in the Bayou des Glaise field, in the low 
lands of the Atchafalaya River Basin, Louisiana. This field 
is located inside the 28-ft levees that protect the surround 
ing country from the sudden and destructive high waters 
and floods that occur when the Mississippi River overflows 
into the Atchafalaya. After the first location was inundated 
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Submersible drilling barge, under tow. 


by the rising Atchafalaya, an earthen island was built high 
enough to remain above the flood waters of the river and 
large enough to support the derrick, drawworks, and boilers. 

The mud pumps, mud pits, mud supply, generators, tool 
house, etc., were installed on a floating barge. This barge 
was tied up to the island and allowed to rise and fall with 
the tide. By drilling several wells from an island, the total 
foundation cost was reduced and the production operations 
simplified. 

Piling Foundations. The wells drilled in Caddo Lake in 
1911 were drilled from a large piling platform. Cypress 
trees along the lake shore were felled and made into piling. 
A floating pile driver, 3 tugs, 10 barges and 36 small boats 
were brought in from the Red River and the Mississippi 
River to assist in fabricating the platform. It required many 
months of slow and backbreaking work to complete the 
platform and install the drilling rig. The platform was 
large enough to support the drilling rig, pipe rack and 
storage space. 

Approximately 275 wells were drilled in Caddo Lake 
using this method during the period 1911 to 1950. 

These self-contained platforms were very expensive and 
took a considerable period of time to construct. To reduce 
this high initial cost and excessive construction time, much 
of the drilling equipment was placed on a floating barge 
and the platform reduced in size to support only the 
derrick and drawworks. This combination platform and 
floating tender method of drilling was used extensively in 
areas where the water was too deep for a submersible barge 
or where underwater obstructions, such as stumps or boul- 
ders, made the use of submersible barges impracticable. 

A later development was to fabricate the small platform 
with tubular steel so that it could be installed as a single 
unit. After steel piling is driven through the jacket legs, 
the substructure, derrick, and drawworks are installed as a 
single unit with a derrick barge. After the well is completed, 
the entire unit is moved to another platform without 
unstringing. The floating barge contains all other machinery 
and equipment necessary for drilling operations and a 
move can be made in a matter of hours. 

Floating Drilling Barges. In well protected areas and 
with certain limitations, floating barges have been used for 
drilling and workover operations. All equipment is placed 
on a slotted barge and held in position by spuds through 
the four corners of the barge and into the ground. It has 

been used on several occasions for core drilling, sulfur drill- 
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ing and for shallow workover operations. These operations 
were in relatively shallow water and in areas not subject to 
wave actions. The time spent in moving this type of barge 
is less than that for any other method as the rig is ready to 
start operating as soon as the barge arrives on location and 
the spuds are dropped. Naturally, the hook load is limited 
to the buoyancy of the barge which is not used in drilling 
deep wells. 

A barge was recently completed for drilling operations 
in Caddo Lake that permitted the drilling of 5500-ft wells 
from a partially floating barge. The depth of water, uneven 
bottom and presence of cypress stumps made the use of a 
submersible barge in this lake impracticable. Since the cost 
of a self-contained platform in 15 ft of water was approxi- 
mately $26,000, it was necessary to find a more economical 
method of drilling for these medium depth, low allowable 
wells. 

The first step was to reduce the size of the platform by 
placing the mud pumps, mud pits, tool house and miscel- 
laneous equipment on a floating barge. This reduced the 
platform cost to approximately $13,000. The next step was 
to design and build a floating barge to support the sub- 
structure, derrick, engines and pipe racks. 

As it was necessary to operate in 15 ft of water and with- 
stand winds of 75 mph and 5-ft waves, eight 14-in. OD 
spuds were installed on the barge. These spuds were driven 
to a depth of 25 ft below the mud line and the barge 
clamped off to them with a special clamping arrangement. 
After the barge was clamped off, approximately 2 ft of 
water was pumped into the barge, which loaded the piling 
and resisted the uplift forces caused by wave action. 

Two hydraulic jacks were later designed and used to 
drive and pull the spuds which eliminated the use of a 
pile driver. It was also found that approximately 10 ft of 
penetration was sufficient to hold the barge in position. By 
using this barge, the platform cost has been reduced to 
less than $1000. 
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Derrick barge transporting derrick for inland plaitorm driiuing. 
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A similar barge has been designed to operate in Lake 
Maracaibo, Venezuela, in 25 ft of water. This barge is 65 ft 
by 135 ft by 10 ft in size with ten 30-in. OD spuds and de- 
signed to withstand the lateral forces resulting from an 8-ft 
wave. All equipment is installed on this barge and the two 
jacks on each spud will develop over 100 tons or enough to 
lift the barge out of the water. 


Submersible Drilling Barge. The high cost, long construc- 
tion time and lack of mobility of the island structure and 
large piling platform were partially overcome by placing 
some of the equipment on a floating barge. A floating barge 
with all drilling equipment eliminated all of these disad- 
vantages but was not stable enough to be used in open 
water or for drilling deep wells. The logical solution to this 
problem was the submersible drilling barge developed by 
The Texas Company in 1931. The basic principle of this 
method of drilling in inland waters has remained un- 
changed during the past 24 years. The submersible drilling 
barge has been covered in detail by a previous article of 
this series. 


Problems of Inland Water Drilling 
Although the selection of a proper foundation to be used 
in an inland water drilling program is probably the most 
important decision to be made, there are also many other 
problems that must be solved before the operation be- 
comes routine. A few of these problems are as follows: 


Transportation. Probably the greatest difference between 
land drilling and water drilling is the service of transporting 
personnel, supplies and equipment to the location. Trans- 
portation men accustomed to handling material by rail 
and trucks learn to use boats, barges and luggers. Speed 
boats are used to transport personnel to the water location 
instead of men driving their own cars as on land jobs. In ad- 
dition, a standby boat is required on most locations to be 
used in case of emergency. A company must own or lease 
all this equipment, although it might not be used con- 
stantly, so that it will be available when needed. 


Pollution. All states have laws to prevent the pollution 
of potable water with salt water, oil, and chemicals. This 
means that extra caution must be exercised to see that these 
products do not escape into this water. Burning pits must be 
prepared on the nearest land or in a barge for swabbing a 
well or flowing it until it cleans up. Salt water must be 
stored in evaporation pits or pumped into an injection well. 

Coaming is installed around the deck of all barges to 
trap any oil so that it can be collected and burned or 
hauled away. Much progress has been made in the past few 
years toward eliminating pollution of water and very few 
complaints are made by fishermen or state agencies. 


Dredging. Most locations in the marsh are in water too 
shallow for movement of the rig, tugs, barges and boats, 
and canals must be dredged to a depth of approximately 8 
ft. This is accomplished by the use of hydraulic dredge or 
a large dragline mounted on a barge. It is not unusual for 
these canals to cost $15,000 to dredge with extremely long 
ones costing as much as $50,000. It is also necessary to clean 
them out at frequent intervals to remove the silt deposited 
by slow moving water from inland streams and rivers. 


Communications. A successful drilling operation de- 
pends on a quick and reliable method of communication, 
and, on land operations, the telephone and automobile 
have served this purpose successfuly for many years. Since 
these tools are not available for water operations, the com- 
panies have turned to the two-way FM radio system and 
radio marine telephone as reliable substitutes. The FM 
radio system is owned and operated by each company with 
a set ustially being located on each drilling rig, land base, 
office, and in supervisors’ cars. By using the radio marine 
telephone, personnel in the field can be connected to the 
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Drilling Fundamentals 
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Island method of drilling. 


land-operated telephone system through a marine operator 
and talk as on any regular long distance call. 


Permits. In addition to the regular state permits required 
prior to starting drilling operations, there are several addi 
tional permits required when operating in coastal waters. 
A blanket permit must be obtained from the Corps of Engi- 
neers before operations in a specific area can be com- 
menced. A plat prepared by a registered engineer must show 
a typical channel, barge protective structure, tank battery, 
etc. A notice of a hearing on this application is sent to all 
interested parties who have a right to protest it from a 


’ standpoint of navigation if they so desire. A bond is also 


required before this permit is issued. 

It is often necessary to receive clearance from the Navy, 
Army, and Department of Interior. The Coast Guard and 
State Fish, Game and Oyster Commission have regula 
tions that must be followed. After a definite location is 
made, a permit must be obtained before dredging or con 
struction work commences. Obtaining these permits takes 
considerable time even without a protest, and this must 
be taken into consideration when planning a drilling pro 
gram in coastal waters. 


Storage of Supplies and Equipment. The storage of criti 
cal items of supplies, such as mud, chemicals, cement, etc., 
is much more critical on inland water operations than on 
land operations. Sufficient space must be provided on the 
platform or barge for the storage of all supplies and mate 
rial necessary for drilling operations. The amount of stor- 
age will depend on the distance from a supply base, de 
pendability of transportation, and type of well drilled. 
Since wildcat wells drilled in many areas of the Gulf Coast 
are subject to the danger of blowouts and lost circulation, 
large quantities of mud, sealing material and chemicals 
must be kept at the location. 


Conclusion 


Although great strides have been made in the art of in 
land water drilling from the large expensive wooden piling 
platforms used after the turn of the century to the multi 
million dollar submersible drilling barges in use today, the 
many new fields still being discovered in inland waters and 
the ever increasing competition demand that even greater! 
strides be made in the future. 


Acknowledgment: Appreciation is expressed to the management of Gulf 
Oil Corporation for permission to publish this paper. kk & 
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When the HOMCO Free Point Indicator and String Shooting Service are combined 
with the HOMCO Washover Back-Off Tool, valuable rig time is saved. The free- 


point can be located, the back-off made, and the free pipe brought to the surface, 
all in one run of the working string. 


HOMCO Free Point Indicator and String Shooting Trucks are maintained at each 
of HOMCO’s Service Stores located throughout the oil industry. 
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¥ HOUSTON OIL FIELD MATERIAL COMPANY, Inc. 


HOUSTON, TEXAS 
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FIG. 1. Dual completion methods 
employing two flow strings. First 
two drawings at right illustrate 
typical arrangements for paral- 
lel tubing strings; third drawing 
to the right shows general ar- 
rangement for concentric flow 
strings. 
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=| Problems and Economics 


Of Dual Completions 


Fostered by wartime material restrictions, dual 


completions now are on the upswing after a 


periodic lull. Reasons are economic advantages, 


new developments in equipment and methods 
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W IwEsSPREAD practice of dual 
completions developed as an expedi- 
ency during World War II due to the 
critical shortage of steel, principally 
tubular goods, and resultant restric- 
tions imposed by federal regulatory 
authorities. An API survey covering 
the years 1940 through the first half 
of 1947, the period prior to, during 
and immediately following the war, 
showed that this practice of war-time 
necessity was not popular and was 
quickly abandoned as materials became 
available and as governmental restric 
tions were lifted. 

The comparatively abrupt curtail- 
ment of dual completions following the 
war was due principally to the fact that 
insufficient time was available for the 
development of satisfactory and relia 
ble dualling equipment and techniques 
the equipment and techniques that 


*Presented at the Tenth Annual! Short Course 
on Gas Technology at Texas College of Arts 
and Industries, Kingsville, Texas, June 1- 
1955. 
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FIG. 2. Dual completions with 
one tubing string, utilizing the 
casing annulus. Conventional 
dual completion with single tub- 
ing string and one packer is 
shown at second left. The well 
illustrated at near left is 
equipped with two packers and 
a selective cross-over flow 
device. 








were used contributed to troublesome, 
expensive, and sometimes hazardous 
well operation. The advantage that ac- 
crued was that of lower initial invest- 
ment. Subsequent operating problems 
proved, in many instances, to be so 
severe and costly as to more than out- 
weigh the lower initial investment. 
The past several years have seen a 
marked reversal of trend, with a 
rapidly increasing number of dual com- 
pletions being made. The reason is sim- 
ple and compelling—economics. The 
cost of petroleum exploring and ex- 


ploiting has increased so greatly that 
many reservoirs of gas and oil can be 
exploited only through the medium 
of a dual well, these reservoirs be- 
ing too small to justify single-well 
development. 

The petroleum industry, in charac- 
teristic display of initiative and tech- 
nical know-how, has developed tools 
and techniques that remove most of 
the war-time objections. Continued de- 
velopment is apparent, as is the con- 
tinued upward trend of the dual com- 
pletion curve shown in Fig. 1. 


Dual Completion Trend Up 


The trend of dual completions is re- 
flected graphically in Fig. 1. The war- 
time era is taken from a 1947 API 
Southwestern district survey. Recent 
years reflect dual completion permits 
granted by the Texas Railroad Com- 
mission. Although this record is con- 
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fined to Texas alone, it illustrates gen- 
eral industry trend. No dual comple- 
tions were reported in 1940 (in Texas): 
a peak of 327 duals were made in 
1945; a low estimated at no more than 
100 obtained in 1948 and 1949; the 
1954 peak reached 779. It is believed 


that this peak will be exceeded in 1955 
if sufficient opportunities become avail- 
able to operators. 


Problems of War-Year Duals. The 
war years stimulated the search for and 
development of petroleum reserves 
under most adverse operating condi- 
tions. Governmental spacing restric- 
tions and the critical shortage of oil- 
field tubular goods, as well as other 
metal equipment items, forced opera- 
tors into the dual completion ex- 
pediency. The shortage of technical 
personnel, drafted from the industry 
into essential military service, pre- 
vented the proper development of 
special tools and techniques required 
for safe, practicable dualling. The 
forced necessity of using single-com- 
pletion tools in dual installations re- 
sulted in a foreseeable “black-eye” to 
the dual completion practice. Tools 
designed for one purpose were pressed 
into a different, and much more rigor- 
ous service with predictable conse- 
quence (and this pertains in greater de- 
gree to the production packer than to 
any other single item of completion 
and production equipment). The in- 
evitable result was a series of equip- 
ment failures that brought about exces- 
sive servicing costs. In some instances 
the failures contributed directly to the 

‘rious impairment of an oil or gas 
reservoir by permitting a direct under- 
ground connection between two pro- 
ducing zones. In some cases they con- 
tributed to hazardous and costly blow- 
outs where high pressure fluids es- 
caped through leaks in the casing 
string. 


Packers Big Factor. The 1940 dual 
wells involved two sets of perforations, 
each set opposite a separate producing 
reservoir, separation between the two 
being achieved by cement on the out- 
side of the oil string and by a produc- 
tion packer set between perforations 
on the inside. Available packers were 
of two general types: The anchor-type 
which required a measured anchor 
pipe and a firm bottom on which to 
set, and the hook-wall packer, which 
sets on slips engaged with the casing. 
Both of these packers were designed 
primarily to withstand relatively high 
pressures from above, but were not de- 
signed for and would not withstand 
high pressures from beneath. Each 
type tended to unseat itself as the pres- 
sure differential (bottom to top) in- 
creased. These packers, soundly de- 
signed and engineered for the specific 
purpose of confining well fluids to the 
tubing string, satisfactorily performed 
this function in a singly completed well. 
The normal practice of leaving a 
weighted fluid, generally mud, in the 
casing annulus imposed a higher top- 
side pressure on the packer sealing ele- 


THE PETROLEUM ENGINEER, July, 1955 





NUMRER OF DUAL COMPLETIONS 


a — -— FS fF - &— | SOOT 


~ a ~~ «Oe 








al 


ng 
vO 
It- 
ic- 
ns 


pe 
or 
to 
ch 
1g. 
ed 


le- 
nd 
ch 
>S- 
in- 
le- 


p- 



































2 : TEXAS DUAL COMPLETIONS HS 
F 6 1940 - 47: A.PI. Survey VA 
. 1948 - 49: No record — estimated Y 

© soo} —!950 = 54 : RRC Permits A 
: Zu 
< « AY- 
2 YAY 
uw AVA 
o 3 Z Z 
« % AY 
z 200 7 ~ VA 
> ) = Z VA 
z | y) vA Paaa Zu 

d mm Z Z iii - 












































1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 195! 1952 1953 1954 


ment. This differential increased as 
reservoir pressure beneath the packer 
declined. 

When these single completion pack- 
ers were pressed into dual completion 
service, they were frequently called 
upon to withstand a greater pressure 
from beneath, a condition for which 
they were not designed and one under 
which they too often failed. The fre- 
quency of failures was such as to re- 
ceive widespread industry attention and 
the resultant “black-eye,” not only for 
themselves but for the dualling prac- 
tice in general. 

Development of the retainer-type 
packer was a big step in the correction 
of the problems mentioned above. This 
packer, which was set inside casing 
with opposing slips, and became vir- 
tually an integral part of the casing 
string, was capable of withstanding 
high pressure differentials from either 
direction. However, as is true in most 
things, where one significant advantage 
is obtained, we must forego others. 
This packer was not retrievable, and its 
first cost was considerably higher. To 
do most any type of remedial work 
beneath the packer required that it be 
drilled up, often a time-consuming and 


expensive operation and one that some- 
times caused an impairment of one or 
both of the producing zones, both of 
which would be exposed to the drilling 
fluid. Loss of production from the up- 
per zone during the course of a work- 
over could be very substantial. Despite 
these obvious disadvantages, develop- 
ment of the retainer packer was an im- 
portant and significant step in the right 
direction in providing reliable zone 
separation inside the casing. 

Other Factors. Lack of completely 
satisfactory and reliable cements and 
cementing techniques during the war 
years further complicated the problem. 
Although leakage from one zone to 
another, behind the pipe, could occur 
in a single completion as in a dual, the 
dual enhanced the possibility by in- 
creasing the pressure differentials as 
the zones were produced. 

Tubing nipples and wire-line re- 
trievable zone separating chokes were 
developed to reasonable satisfaction, 
permitting removal of the completion 
fluid from tubing and casing by circula- 
tion of a sufficiently light fluid that per- 
mitted each zone to come in and clean 
up simultaneously, the zones then be- 
ing separated by light wire-line equip- 
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ment with the well head safely in place. 

Further development occurred along 
this line which, coupled with two pack 
ers, permitted crossing over the zones 
so that either of the two zones could 
be produced selectively through tubing 
or casing annulus. This was a consider 
able achievement, allowing the opera- 
tor flexibility in the special handling of 
a particular zone, one of extremely 
high pressure, one of a highly corro 
sive nature, or one too weak to satis 
factorily flow through the large casing 
annulus. Here again is found the 
familiar dilemma—fiexibility is gained 
on the one hand; the packer problem 
is doubled on the other. 


The dual well of World War II vin- 
tage in itself aggravated the operating 
problem. Remedial work on either of 
the two zones necessarily disrupted 
production from the other. Often this 
remedial work was indefinitely post 
poned to prevent such disruption or to 
preclude the possibility of irreparably 
damaging a good zone while attempting 
to repair the deficient one. 

There was no really practicable 
scheme for corrosion inhibition of the 
fluids produced through the casing an- 
nulus. This, in many instances, was a 
source of constant concern and, in 
some instances, was the direct cause 
for cessation of annular production. 


The added expense of remedial 
work, brought on by frequent diffi- 
culties in retrieving a hook-wall o 
anchor packer, was of serious propo! 
tion and many times involved a costly, 
time-consuming, cutting and wash-ove! 
operation. One really serious job of 
this nature could wipe out all the initia! 
investment savings, as well as jeopard- 
ize both the producing zones. 

Safe and efficient artificial lift of a 
deficient zone was seriously jeopard- 
ized, especially where a high-pressure 
zone was kept on production through 
the annulus. In the case of a rod- 
pumped well, with high pressure in the 
annulus, there was the ever present 
danger that the rods would wear a hole 
through the tubing, permitting high 
pressure fluids to enter the tubing and 
be confined at the surface only by a 
polished rod stuffing box as well as gen 
erally low pressure lines and fittings. 
Macaroni gas lift strings, inside the 
production tubing, partially alleviated 
this problem where well conditions 
were suitable, however they left some 
thing to be desired in the way of 
efficiency. 

The most serious problem relates to 
the potential hazards in producing high 
pressure fluids through the casing an- 
nulus, whether or not these fluids are 
of a corrosive nature. 

Recognizing the difficulties, even to 
the present date, of obtaining a com- 
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pletely leak-proof tubing coupling, it 
is readily apparent that leakage through 
the larger casing coupling is infinitely 
enhanced, especially when it is recog- 
nized that casing joints are made up 
and run under much less favorable 
conditions than tubing. One or sev- 
eral small leaks can become rapidly 
enlarged and permit high pressure 
gas to escape into underground for- 
mations or directly to the surface. 
Where a prolific gas zone is produced 





through the annulus, it is possible that 
a tremendous quantity of gas can es- 
cape underground without a detectable 
surface indication. The first indication 
of leakage can be too late. Instances 
are known where reservoirs were ser- 
iously dissipated through such under- 
ground leaks. Other instances are 
known where fluids escaped to the sur- 
face and resulted in cratering and fire 
was the obvious consequences to well 
and reservoir. 


Requirements for Satisfactory Dual Completions 


First, the dual completion should 
provide the same factors of safety and 
flexibility as twin single wells and yet 
provide the greatest possible initial in- 
vestment saving. To accomplish the 
overall objective, specific requirements 
were then determined to be: 


© Completely reliable zone separa- 

ration both inside and outside the 
casing. 

© Produced fluids confined to sepa- 

rate tubing strings of a conven- 

tional readily available size and 
type. 

® Separate flow and pressure con- 

trol equipment for each of the 


tubing strings, including surface 
valves and subsurface regulators, 
chokes, etc. 


© Full opening tubing strings to per- 
mit unrestricted passage of tools 
to the producing interval, without 
interference to the companion 
zone. 


© Adaptability to artificial lift of 
one or both zones with facility to 
accommodate any one of the ac- 
cepted artificial lift methods. 


© Ability to perform corrective 
work on one zone without disturb- 
ance to the other. 


Current Practices and Equipment 


Present day dualling equipment is 
designed to satisfy the specific require- 
ments listed before, and in the overall 
sense yield the same flexibility as twin 
single completions. Complete develop- 
ment has not yet been achieved but 
has, of this date, been closely ap- 
proached under favorable producing 
conditions. 

Packers. Recent years have seen a 
marked improvement in packers, in 
the matter of running, setting, and seal- 
ing dependability. Something less than 
complete dependability exists in re- 
gard to the retrieving feature, however 
the manufacturers are making definite 
progress along this line. 

The retainer-packer has provided a 
reliable down-hole tool capable of 
withstanding high pressure differen- 
tials from either top or bottom, and 
provides effective zone separation at 
great depths. The wire-line setting tech- 
nique permits dependable packer in- 
stallation, setting pressures being 
exerted by a controlled explosive 
charge that eliminates the difficulties 
inherent in the normal pipe-setting 
method, where pipe stretch and torque 
can, at great depths, prevent the packer 
being set properly initially or enhance 
its chances of becoming un-set later on 
as pressures and temperatures change. 
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The industry wants and needs a 
packer as dependable as the retainer 
type, and yet movable and retrievable. 
There is little question but that one 
will be developed at an early date— 
several promising prototypes are now 
in the testing stage. 

Parallel Tubing Strings. This prac- 
tice, rapidly becoming routine, and 
coupled with specially designed well- 
head and down-hole equipment, allows 
the produced fluids to be confined to 
small diameter strings whose joints can 
be effectively tested as they are run, and 
yet allow a weighted completion fluid 
to be left in the annulus where high 
pressures make this a mandatory safety 
practice. In a sense, twin wells are pro- 
vided, only a few inches apart, with 
only a single drilled hole and single ex- 
pensive casing string. 

Full development has not, however, 
been achieved to date. It is not pres- 
ently possible to perform major correc- 
tive work on the upper of two produc- 
ing zones without disrupting, and pos- 
sibly impairing, production from the 
lower zone. Use of the permanent type 
completion technique can be fully em- 
ployed on only the lower zone. It is 
difficult to artificially lift both zones 
simultaneously, especially with rod 
pumping equipment. Here again, how- 
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ever, rapid strides are being made to 
overcome these shortcomings. 

Concentric Flow Strings. Limited 
use to date has been made of a method 
that employs a 7-in. cemented oil 
string, a S5-in. integral-joint inner 
string, and a string of 2-in. or 2%-in. 
tubing. A weighted fluid is left in the 
7-in. annulus, supported by a specially 
designed 7-in. by 5-in. packer above 
the upper perforations. The tubing ex- 
tends through the seals in a retainer- 
type packer and allows through-tubing 
access to the lower zone for permanent 
type operations. Wire line installed and 
retrieved chokes permit crossing the 
flow paths and upper and lower zone. 
Other pipe size combinations may be 
employed. 

Well-Heads. Well-head manufactur- 
ers have kept pace with the upward 
dual trend and have developed special 
double-bore equipment that allows 
separate and independent flow control 
for each producing zone. The full-bore 
feature of the conventional Christmas 
tree is preserved, permitting unre- 
stricted passage of tools and measur- 
ing devices. 

Improved Cementing. Dependable 
zone separation outside the casing must 
be insured, as well as inside, and this 
has been achieved to a large extent by 
improved, non-shrink cements, as well 
as by improved equipment and tech- 
niques, viz., centralizers, wall scratch- 
ers, double cementing plugs, and im- 
proved slurry mixture control. 


Accessories. Continued improve- 
ments in the special wire-line run and 
retrieved separating tools, chokes, reg- 
ulators, and circulating devices have 
contributed greatly to the dual com- 
pletion trend. These devices not only 
permit many phases of final comple- 
tion to be made after the well-head is 
bolted safely in place, but provide the 
greatest single contribution to perma- 
nent-type operations, including cer- 
tain types of artificial lift and remedial 
work. 


Economics of Dual Completions 

The current trend favoring dual 
completions is brought about primarily 
by that most important factor—eco- 
nomics. With the safety provisions 
largely accomplished and with produc- 
tion control, under favorable condi- 
tions, of a reasonably satisfactory na- 
ture, the initial investment savings pos- 
sible in a dual completion become most 
attractitve. This possible saving in- 
creases with well depth. As might be 
readily foreseen, however, later life 
producing problems increase with 
depth. 

Some actual comparative cost exam- 
ples (Gulf Coast Region) are given in 
Table 1. Other more or less striking 
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total pump cost 
per barrel! 


Case history of Axelson pump performance— 

A $300 Axelson Deep Well Pump has produced over 

$2,000,000 worth of oil without a single pulling job! Here’s why: Axelson’s 63 years experience in the 
Here is a report from the oil company: “An Axelson manufacture of Deep Oil Well Pumping equipment has 
2%” x 2%” x 11’ tubing liner pump produced approxi- clearly indicated the need for tailoring pump parts to 
mately 1,000,000 barrels of oil over a ten year period resist specific well conditions. Wise operators call in 
from a Tensleep well in West Central Wyoming. It Axelson field experts for well analysis and the specifica- 
was operating at an over-all efficiency of 90 percent at tion of the correct equipment for trouble-free operation. 
the time it was pulled to check for slippage, which 

was believed to be causing tight emulsion.” 


Da craruone Deep Well Pumps 


AXELSON MANUFACTURING COMPANY ~ DIVISION OF U.S. INDUSTRIES, INC. e LOS ANGELES 58, NEW YORK 7, TULSA 1, ST. LOUIg 
GENERAL OFFICES: P.O. BOX 58335 VERNON STATION, LOS ANGELES 58 


DISTRIBUTORS—Jones & Laughlin Steel Corp., Supply Division; Great Northern Tool & Supply Company; Jones & Laughlin Steel Sales Co., Ltd., Supply Division, Edmonton, Alberta 
Canada; Dominion Oilfields Supply Co., Ltd., Calgary, Alberta, Canada; Adrian Bolland & Cia., S.R.L., Buenos Aires, Argentina, S.A.; Gross Equipment S.A., Lima, Peru, S.A 
Industrial Agencies, Ltd., San Fernando, Trinidad, B.W.1.; MAQUIP (Comercial de Marquinas e Equipamentos) S.A., Rlo De Janeiro, Brazil, S.A., Servicios Industriales, C.A 
Barcelona, Venezuela, S.A.; Servicios Industriales, C.A., Maracaibo, Venezuela, S.A.; Wells Fargo & Co. Express, S.A., Mexico, D.F. 
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examples could be presented from 
many individual instances under vary- 
ing conditions. 

The above instances reveal a 17.5 
per cent initial investment saving in the 
case of the relatively shallow Well A; 
an initial saving of 33.5 per cent results 
in the case of deep Well C. These sav- 
ings, impressive in themselves, take on 


remedial-work savings possible in the 
permanent type completion techniques 
are not yet completely adapted to the 
dual well. Where major corrective 
work on a single completed well, using 
wire-line tools, may be performed at 
a cost of $2000 to $3000, the same 
work on a deep dual, where an expen- 
sive rig is required, may run $15,000 


TABLE 1. 








- _ as Total cost of single Z : 
Cased Prod. zone —_— Total cost Initial 
depth, ft depth, ft lower zone upper zone of dual saving 

Well A..... 4,372 4,300 $ 30,940 $ 27,000 $ 47,860 $ 10,080 
3,800 

| er 7,631 7,600 $ 89,870 $ 85,000 $114,800 $ 60,070 
7,000 

Well C...... ‘ 10,700 10,600 $230,135 $210,000 $292,600 $147,535 
9,800 





added significance in a field develop- 
ment picture, where time to complete 
development may be of greatest im- 
portance and where available develop- 
ment funds may be limited. 

Considering that the discovery cost 
per barrel of oil has, since 1940, in- 
creased twice-fold over the selling 
price of crude, it is little wonder that 
the industry has looked long and hard 
for a real economy measure. The dual 
completion offers great promise, yet 
must still be eyed and used with care- 
ful discretion. 

Oil and gas reservoirs may produce 
10 or 20 years, or even longer. Well 
equipment installed, and methods used, 
at time of development must be viewed 
critically in the light of the anticipated 
producing life. An initial saving of 
$10,000, dual vs twin singles, can be 
quickly dissipated in increased work- 
over costs and production disruption. 
An initial saving of the magnitude of 
the aforementioned Well C, $147,000, 
allows considerable later life latitude. 

Rod Pumped Duals. Where rod 
pumping is determined to be the most 
efficient type of artificial lift, the dual, 
even with parallel tubing strings, falls 
short of the flexibility of two singles. 
At least one of the zones must be 
pumped through a packer, and this 
will generally impair pumping effici- 
ency, even with recently developed gas 
anchor by-pass tubes. Movement of 
rods and tubing imposes rigorous de- 
mands on the packer, particularly the 
retrievable type. The loss in overall 
pumping efficiency may outweigh the 
initial completion saving. 

Workovers Considered. Dependent 
largely upon the character of the res- 
ervoir, a given well may, over its com- 
plete life, require very few to many re- 
pair jobs. An early determination is 
essential as a guide to the practicability 
of dualling since workover costs can be 
extremely expensive, and are substan- 
tially increased in the dual. The great 
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to $20,000. Cessation of production 
from the non-deficient zone during the 
period of workover may cause a sub- 
stantial income loss, particularly in the 
case of an oil producer where it is not 
often possible to make up the lost pro- 
duction. In the case of gas wells, it is 
generally permissible, well capabilities 
permitting, to make up this shortage 
during the conventional six-month bal- 
ancing period. 

Offshore Wells. The foregoing dis- 
cussion has considered economics in 
the light of the conventional land well. 
In the offshore situation, with marine 


drilling costs in the nature of $5000 to 
$6000 per day, and where produc- 
tive zones are present at a single drilled 
location, dualling becomes almost man- 
datory. As one example of the money 
involved, a single 10,000-ft well drilled 
from a permanent platform off the 
coast near Corpus Christi will cost in 
the nature of $420,000, excluding the 
$300,000 to $350,000 platform itself. 
A second well might be obtained, by 
dualling, for less than $50,000. 


Fluid Injection. An additional im- 
portant aspect in regard to the possibil- 
ities of dualling relates to fluid injec- 
tion programs, especially the injection 
of gas. It may be of great advantage to 
inject gas underground, either for strict 
conservation or for the added benefits 
of pressure maintenance, and yet the 
high cost of drilling wells expressly 
for injection cannot be justified. The 
dual may allow such a program to be 
undertaken within the justifiable cost 
range. Water injection, for either pres- 
sure maintenance or disposal, may be 
accomplished in the same manner; 
however, problems arise here that make 
for much less attractiveness than are 
imposed by gas. Frequently water in- 
jection is accompanied by continuous, 
and sometimes severe, clean-out prob- 
lems, made more costly by the dual 
status of the well and interfering with 
the productive zone. 


Advantages and Disadvantages of Duals 


Summarized, the advantages and disadvantages 
of dual completions are shown below: 


Advantages. 
1. Initial investment saving. 


2. Permits rapid exploitation of 
multi-zone fields. 


3. Permits exploitation of marginal 
reservoirs that cannot support 
complete single-well develop- 
ment. 

4. May permit instigation of a fluid 
injection program that could not 
support specially drilled injec- 
tion wells. 

5. Conservation of steel, particular- 
iy tubular goods. 


Disadvantages. 

1. Higher lifetime operating costs, 
especially as relate to remedial 
work. 

2. Less flexibility to application of 
artificial lift. 

3. Production disruption, and pos- 
sible impairment, of one zone 
while performing corrective 
work on the other. 

4. Restricts application of perma- 

nent type completion measures. 

Increased use of down-hole me- 

chanical items enhances possi- 

bilities of mechanical failures. 


A 


Planning for a Dual Installation 


As in the case of any project of an 
expensive and complex nature, only 
careful advance planning can insure 
the successful and satisfactory em- 
ployment of the dual completion. Even 
greater care must be exercised if the 
applicable features of the permanent- 
type completion technique are to be 
incorporated. 

Plan Ahead. The planning of a dual 
completion, Once it is established that 
reservoir and other conditions are fa- 
vorable, should be done at the time the 


drilling plans are formulated. They 
should be prepared in careful detail 
and, of greatest importance, be passed 
on in clear detail to the person or per- 
sons who will be in direct charge of 
the installation work, normally an engi- 
neer or production foreman. He should 
be allowed to review the plans and 
clear up any and all questions before 
the actual work is under way. 

The very first step is the determina- 
tion of proper oil string size, which in 
turn, dictates hole size. General indus- 
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try dualling practice at this date calls types of tubing strings must be given liquids, either condensate or water. The 
IC- for a 7-in. oil string, one that will ac- careful consideration. A close check same considerations apply to oil wells, 
ed commodate parallel or concentric tub- of casing and tubing dimensions must especially where large volumes of 
in- ing strings of a standard, readily avail- be made, to make certain of sufficient produced water are anticipated and 
ey able size. Where conditions are such clearance inside the casing. Considera- necessitate high-volume artificial lift 
ed to warrant safe annular production, tion must be given to the optimum equipment. 
he with only a single tubing string, the sized flow string, considering type and The various down-hole accessory de 
in common 5'%-in. casing string can be quantity of fluids to be produced. In vices must be selected with extreme 
he satisfactorily used. the case of a gas well, high delivery care, to permit proper completion 
If. The proper volume and type of ce- rates may call for a large flow string work and subsequent production con 
by ment must be determined, to insure to reduce friction and, of great im- trol. They must, of course, be adapted 
zone isolation outside the casing. Spe- portance, to minimize the effects of to the particular type of tubing joint 
m- cial cementing measures may be in corrosion and erosion that are aggra- §_ The inside diameter of each device 
yil- order, including placement of scratch- vated by velocity—conversely, there | should be checked to assure free pass 
ec. ers and centralizers; the possible need are many instances where a small flow age of through-tubing tools. 
on for a stage-cementing device; or pos- string is desirable to intentionally ac- Special well-head requirements must 
te sibly a protective cement squeeze. celerate the linear flow rate in order to —_ be determined. Plans must be made fo! 
‘ict Speers Considerations. Sizes and a a well from waatitied sll with blow-out preventer equipment adapted 
the TABLE 4. Cost settee versus dual. tubing strings are to be run simul- 
sly -- omen ee EN ———_______—_— — taneously. 
he oe ptr sas Examples) Last, but by no means least, the 
Single Dual ‘ ¢ : rare 
be i SU ee aoe $11,721.00 (884") $12,800.00 (974" packer arrangement must be carefully 
oe Day work.......... ahi oe alana: 1,555.00 3,000.00 planned. In addition to selection of 
Logging and completion services.......... 2,440.00 3,600.00 aA ; 
es- Mud and cement RNR ONE 1972.00 2'500.00 type and depth-position, varying cas- 
ad, location vepeiee Mans pica encanoaa 2,060.00 2,060.00 i ; » ¢ tics P 
be Surface casing. Sp AEN a 2,696.00 (9947 3,500.00 ( 10%") ing oes may ve a In a 
x uction casing.................. ; 4,922.00 (5)” 9,800.00 (7 casing string of great e heavie 
er, re ois. pac yahnaias 1,999.00 (2°) 5600.00 (2-2") 8 os Se pon, ve ORV 
ike Wellhead fittings................-..- 1575.00 5,000.00 grades of pipe will normally be at both 
are IE Ce ar oP $30,940.00 - $47,860.00 top and bottom—at top to furnish ten- 
in- ath a—teabilean Vinee. sile strength—at bottom to furnish col- 
us ‘ Single | Dual lapse resistance. The intermediate sec- 
? ae a ciiiers 0 vi ),000.00 (974") : ° : 
i. esa Set sveeh ten veer re ~~ “tae tions will normally be lighter, and con- 
7 g . i i ] > 
ual ue ud oti pense ore 5300.00 sequently of greater inside diameter, to 
‘ith need, lncntion, teaming........ ner oe " 14,987 90 ” such an extent as to prevent some pack 
Se eee 7.00 (20”) 117.00 (20”) . , 
Surface casing. ian oe: RES ' 537.00 (1334”) 926.00 (16*) ers small enough to pass the heavy pipe 
ntermediate casing. . 5,054.00 (954") 6,400.00 (1034) j - ‘ e 
Production co avecias dace 10,439.00 (515") 19,100.00 (7°) from sealing properly in the large diam- 
2 TA 3,595.00 (2”) 9,900.00 (2-2”) eter section. Here it may be necessary 
Wares ond TiGiags. .......5.... 5,065.00 5,500.00 : ° . ’ . 
Bivctis ars to design the casing string specifically 
INS Sieh Gi nareancree vd a eae eat $89,870.00 $114,800.00 to overcome this problem. 
Well C—total depths 10,700 ft. ais There are, of course, other consider- 
Single ua ° js ; 
Footage... sees, $ 37,292.00 (834” $ 39,000.00 (974" ations that should be weighed in the 
" ese OOO 32,122.00 41,000.00 . ree 
StS, soupen ane completion services... ... .. anenee sees advance planning. Those listed above 
j eee eer eer ee 58,886.00 65,000.00 ‘ i / > 
dial location, teaming... ..---. . 14,677.00 14,677.00 are certain of the more general ones 
Surface casing...................... 5,515.00 (1034”) 8,323.00 (1384") to serve as illustration. xk * 
Intermediate casing Toes é : 23,776.00 (75%") 35,000.00 (103% ") 
| of Production casing....................- 19,610.00 (5”) 35,000.00 (7”) 
ect cies, 9,562.00 (2”) 14,700.00 (2-2”) 
ses Wellhead and fittings: 0.01 12,375.00 15,000.00 _ Beginning in the August issue of 
Se 1 $230,135.00 $292,600.00 The Petroleum Engineer will be the 
one el ee eee > La Rom ne stitial first installment of another important 
‘ive : a pete 
TABLE 3. Critical dimensions for dual completions. and timely series—water injection. 
a a i ea Prepared along the lines of a hand- 
ma- Inner flow string Outer casing string book, this new series is designed to 
res. Pipe Cpl. Cple. Size Drift provide management, independent 
me- NeEUE mere type — I.D. by LD. 0.D. — — operators, engineers, and operating 
\4 RUE, API....... 1.610 2. mn 5-14 0 887 . . 
\Ssi- A Tntegral joint... «2:80 1.610 2.113 1.531 515 15.5 4.825 personnel information on many of 
. ii Non-EUE, API.. 2.75 1.610 2.200 549 ps 0 = the significant aspects of water in- 
2EUE, API......... 4.70 1.995 3.063 51 330 1385 jection. The series will contain 
3 leteqzal joint... a... 1.995 2.702 1.945 * on cae specific factors to be considered in 
ee aee o- —_ ee . 230 6 241 the selection of flood properties, ap- 
| 244 EUE, API.... 6.50 2.441 3.668 - 7 26.0 6.151 lications of various flood patterns 
hey 216 Integral joint... . 6.50 2.441 3.220 2.370 7 29.0 6.059 P itizati i leti P ’ 
tail 214 Non-EUE, API. 6.40 2.441 3.500 7 32.0 5.969 unitization, well completions, water 
7 35.0 5.879 treatment, operation 
ssed 3 EUE, API... 9.30 2.992 4.500 7 38.0 5.795 Mp nal notes and 
3 Integral joint... 9.30 - 2.992 3.864 2.921 procedures, recoveries, and general 
aes" 3 Non-EUE, API... 9.20 2.992 4.250 7% 26 4 6.844 flooding economics. 
> (7 « ‘ B. € . 7 . . 
fe 314 RUE, API..... 11.00 3.476 5.000 75% 33.7 6640 This series is designed to fit the 
ngi- 314 Integral joint..... 11.00 3.476 4.343 3.394 75% 39.0 6 500 ne the i 
6 315 Non-EUE, API. 950 3 548 4.750 eds of the industry and has been 
yuld written by a specialist to bridge the 
4EUE, API......... 12.75 3.958 5.563 SUCKER RODS . + 
and 4 Integral joint... .... 12.75 3 958 4.856 3.866 Nominal sise Clg. 0.D. gap between theoretical consid 
fore 4.Non-EUE, API..... 12.60 3.958 5.200 — erations and everyday practical 
(Drift) 54 1.5000 : 
5 API (casing)....... 11.50 4.435 5.563 - operahons. ‘ 
‘na- 13.00 4.369 5.563 a 34 1.6250 Look for it... next month and 
15.00 4. _— : ‘ 
i 1360 4151 5 563 an 1% 1.8120 each succeeding month... in your 
5 Integral joint....... 15.00 4.151 5.360 copy of .. . The Petroleum Engineer. 
Jus- (Casing)........... 18.00 4.151 5.360 1 2.1875 
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So you want to Drill 


Nancy Heard 


So you want to drill an oil well and 
get in on some of that tax depletion al- 
lowance you hear so much about? And 
it’s not only the money you're inter- 
ested in, but it’s the cinch you have? 

You say your wife’s cousin’s boy 
friend knows a cowboy who knows a 
roughneck who worked on a wildcat 
that one of the major companies didn’t 
want to be an oiler and plugged the 
hole and dropped the lease? 

That’s the kinda stuff we'd like to get 
in on fells, and we think you ought to 
go right ahead and drill that well. Drill 
it as an independent operator, too. 

You hear a lot about independent 
oilmen, but you’re going to have to be 
mighty independent to drill this wild- 
cat, in spite of the cinch you have. 


Eight Out of Nine Are Dry 
Naturally, since you know the oil is 
there, you can be real independent and 
skip the geophysical and geological sur- 
veys that the major companies (and 
most independent oilmen) consider 
necessary to reduce the eight to one 
odds that the wildcat will be dry. 
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an 


Oil Well? 


Skipping these preliminaries will save 
you quite a bit of dough, but it also will 
mark about the limit of your indepen- 
dence. From now on, you’re going to 
need help, physically, mentally and fi- 
nancially, and not necessarily in this 
order. 

Much of your remaining indepen- 
dence will disappear while you're get- 
tig a clear title and the lease on that 
land where you plan your wildcat. This 
is going to involve a few trips to the 
courthouse, an abstract, and tracing 
down a few missing persons, at least one 
of whom was last heard of on a boat en 
route from France in December, 1918. 

This also will involve some money, 
anywhere from $50 for an abstract, if 
things are simple, or up to several thou- 
sands, plus of course, the lease money. 


Now, you're nearly ready to start 
that well. Ready, that is, if you can do 
the surveying yourself, or if you’re pre- 
pared to hire a surveyor to stake the 
location. 


Financing 

We've been presuming all along that 
you have adequate money to drill this 
wildcat. If you haven’t you’d better 
stop right here and use all the pull 
you've got at the bank, and also all you 
have at home, for some women just 
hate to see the family home mortgaged 
for gambling purposes. And whether 
you admit it or not, you’re about to be- 
come a gambler, and no petty one 
either. 

Since this is just a story, we'll pre- 
tend that the well which had the show 
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Scratchers 
remove mud 
cake, and here 


Band W is how to 
LATCH-ON i 
Mattias Prove it 
| 1 Run B and W 
j * Scratchers on your 
casing. 


2. Move the casing 
after it reaches 
bottom. 


3. Circulate until re- 
turns from bottom 
reach the shaker 
screen, 


Nu-Coil Scratcher 


B and W 
MULTI-FLEX 
SCRATCHER 





Bar 


Rotating Scratcher 


THERE IT IS!.. 


You will see all the 
evidence you need to 
convince you that B 
and W Scratchers and 
Centralizers have condi- 
tioned the hole . . 


fol 4GOOD 
CEMENT JOB 





B:“W lune. 


Well Completion Specialists 


WEST COAST 
Box 3751 
Los Angeles 54, Calif 
Phone DA-4-1106 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA-3-6603 
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which stimulated you to become a wild- 
catter was a deep one and that it was 
down in the high pressure part of South 
Texas. That means you're going to have 
to drill a deep hole, and it also means 
you're going to have to spend a lot of 
the family mortgage money on drilling 
mud to keep the hole under control. 

Let’s figure on $40,000 for mud, 
hoping we won't have too much 
trouble. We must also tie up some $24,- 
000 for two strings of casing. 

By now, we’ve decided to ask the ad- 
vice of some professional oilmen and 
they tell us as good a way as any to 
guess what we are in for is to figure that 
when we're drilling it will cost about 
$10 a foot to drill and complete a well 
to 5000 ft. The tab will be some $15 a 
foot for drilling and completion from 
there on to 8000 feet, or $20 it it’s 10,- 
000 ft, and saints prevent it, $30 a foot 
if we complete a producer between 10,- 
000 and 11,000 ft. 

Now probably would be a good time 
to get out of this mess, but as you said, 
we do have such a cinch . 

We find a contractor who says he'll 
drill this wildcat for $6.50 a foot plus 
day time, which means he’ll get paid by 
the day when you decide you want 
some coring or testing done, or when 
various other little problems come up. 

Now, we can make like an oilman 
and say our rig time is costing us about 
$850 a day. Below 9000 ft this rig time 
will cost us about $950 a day. 

The contractor’s men get the ma- 


| chinery moved into our location, and 


get the drawworks (just what it sounds 
like, the pulleys and lines and stuff) and 
the rest of the machinery rigged up, 
and the hole is spudded in. 

Now, you’re in the oil business. 
You’ve always heard about how the 
ones before you missed the pay sand, 
so you'll take advantage of all the new 
developments that help find these pays. 
You hire a mud logging company to 
keep a truck on your location and ana- 
lyze all the mud that is circulated out of 
the hole. This mud logger will cost 
about $150 a day. 

You're also going to run electrical 
logs—little gadgets that help locate the 
sands down in the earth. It costs about 
$150 to get set up for running these 
logs, plus around three and a half cents 
a foot. Any way we figure it, the dog- 
gone things set us back $500 or $600. 

Each time a log is run you'll prob- 


| ably decide you need sidewall samples 


out of the side of the hole opposite the 
sands indicated on the log. These little 
hunks of dirt will cost about $22 each. 

And, every time the boys in the mud 
truck tell you there’s a pretty good show 
in the mud coming back out of the hole, 
you'll probably do some coring. It’s 
going to cost $10 a foot roughly, and 
by now you don’t figure except roughly. 
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To h help you order from your local 
distributor send for complete catalog: 





THE 
THOMAS LAUGHLIN DIVISION | 
American Hoist and Derrick Co. 
DEPT. 25G, Portiand, Maine 


Please send me catalog of your complete 
wire rope and chain fitting line. i 
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In many areas... 




















Operators are finding that DIAMONDS 
REDUCE CORING AND DRILLING COSTS 








Net™ ‘Bit Cost Bit Load 


Drilling Conditions 





Formation Total’ Penetration 

Bit Size Footage Rate Bit Cost Per Feet Pounds RPM Fi. Vol. 
NORTH FOX BUSH UNIT, BUTTER COUNTY, KANSAS 
Sand, Lime Chert 496 ft. 2-6 ft./hr. $1,188.35 $2.40 12,000- 75 170 gpm 
6%" x 34%” Core Bit 16,000 
WILDCAT FIELD, RIO BLANCO COUNTY, COLORADO 
Sand (Fractured) and 694 ft. 2.7 ft./hr. $1,004.73 $1.55  8000- 60-65  380zpm 
Shale 8%" x 4” Core Bit 18,000 
BISTENAU FIELD, WEBSTER PARRISH, LOUISIANA 
Limestone 456 ft. 2.8 ft./hr. $1,436.57 $3.15 6,000 90-100 120 gpm 
4%," Drilling Bit 
SOUTH COAL CREEK FIELD, NATRONA COUNTY, WYOMING 
Sundance Red Beds 760 ft. 3 ft./hr. $ 750.08 $ 99 4 120 100 gpm 


4114,” Drilling Bit 














Christensen’s now offer diamond core and drill bits on a 


rental basis. For information and price per foot rental costs 


contact the sales and service office nearest you. 


DIAMOND 
PRODUCTS 


CHRISTENSEN => 


1937 SOUTH SECOND WEST - 
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UTAH 
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Let’s pretend we cored some shale, 
with part sand and the sand showed 
fluorescence and tasted like oil. It 
doesn’t look too good, but we want to 
know what’s there, so we run a drill- 
stem test. 

This test will cost us about $800 plus, 
the plus being for any little deviation. 

The drillstem test is accomplished. 
Say we got oil and salt water, about 
half and half, with a good working 
pressure and good bottomhole pres- 
sures so we’re a little encouraged and 
drill ahead. 

Let’s have good luck for the next 
1000 ft. No shows, but still good luck, 
because we haven’t hit heaving shale, 
or a salt water river, haven’t stuck the 
pipe, and no idiots have dropped an old 
tinred overshoe in the hole. Now we're 
down around 9500 ft, making good 
progress because we’re drilling in the 
soft shale of the lower Gulf Coast, and 
we're approaching the sand that the 


_major company didn’t want. 


Finally, we get to 9713 ft. The super- 
stitious driller wants to cut another 
foot, just to stave off any bad luck, but 
this argument is settled, officially at 
least, when the electrical log measures 
the hole at 9715 feet. The electrical log 
confirms the sad fact that the only pros- 
pect in that area is salt water. 

But the electrical log also indicates 
we’re right on top of a new sand, and 
who knows, maybe we have a big dis- 
covery. So we start drilling again, and 
sure enough, before long the darn hole 
starts kicking—or, if you please, hic- 
cupping. In fact, it is burping like a 
dogie calf by the time the crew gets 
those $8000 blowout preventers closed. 


Fishing 

When your blood pressure cools 
down about the same as the well’s tem- 
per, you realize it wasn’t really a blow- 
out. Just enough to foul things up good, 
and still not promise of a real discovery. 
Just enough to stick the pipe, quite 
firmly, in the bottom of a six-inch hole, 
9931 ft down in the dark earth. 

The fishing tools are delivered by 
truck from Corpus Christi. The con- 
tractor and his toolpusher keep up a 
running argument about whether the 
drill pipe is stuck in the north end or 
the south end of the six-inch hole. 
Nothing much else breaks the monot- 
ony of the fish, fish, fishing for that 
stuck pipe. Nine days and no score later 
we give up, cut off the bottom hunk of 
the elusive metal, then cut and pull 
the rest of the suff. 

You know that sand must be pretty 
good or the well wouldn’t have kicked. 
But there’s too much junk down in the 
hole to drill through and see what the 
sand really is worth. 

The best solution is to try to side- 
track around that fish. 
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You drive over to Alice to hire a di- 
rectional driller, and this sets you back 
another $18,000, not counting that 
quick beer. The directional driller 
shows up at daylight, complete with a 
few gadgets and starts mumbling. 

You figure the idiot probably will 
end up drilling straight up but by now 
it doesn’t matter. Your kids barely re- 
member you now, and anyway, you had 
to cash in their college insurance to 
hire the directional driller. 

The cost of the cement used to plug 
back to 8000 ft, so the directional 
driller can start his slanted hole means 
very little to you now, and things go 
pretty smooth. 

Sure enough, when we get that 
slanted hole down to 9963 feet, some 
32 feet deeper than the first hole, we’re 
right in the middle of a fairly thick 
sand (thick to a broke oilman, that is). 
We've had too much trouble already to 
risk a drillstem test (or spend the money 
for it either) in this slanted hole, so we 
decide to set pipe. 


Opened by Mistake 

Of course, we didn’t really get oil. 
It was distillate, which is kinda like oil 
and kinda like gasoline. A couple of 
weeks later, after the Christmas tree, 
separators, storage tanks and other stuff 
are up, you hire an engineer to plot on 





a graph and show the public—and espe- 
cially the Railroad Commission—that 
your well has a calculated open flow 
potential of five and a quarter million 
cubic feet of gas per day, and besides 
that will produce 17 bbl of distillate 
per million cubic feet of gas. 

The Railroad Commission is right 
cranky about wasting Texas gas, so they 
won't let us produce the distillate unless 
we find a market for the gas, and that 
means we have to lay a four-inch line 
to the nearest transmission line. There 
goes another $38,000, but at least now 
we’re in a position to start paying our 
debts. 

Let’s see now. We can sell about a 
million cubic feet of gas a day, for the 
Railroad Commission lets us produce 
25 per cent of our open flow potential. 
And the well makes 17 bbl of dis- 
tillate per million cubic feet of gas. 
We'll get about $3 a barrel for the dis- 
tillate and about $100 for the gas. Say 
$150. 

The landowner gets $18.90 of this, 
as -his one-eighth, and your wife’s 
Uncle Charley, who put up some of the 
finance and took a one-eighth override, 
gets another $18.90. That leaves us 
$111.20. 

Subtract $111.20 from $257,307.43 
... That leaves...Holy Toledo, the 
kids’ll never get to college on this well 


... This thing will never pay out.. 
All we can do is drill another well and 
hope it will be better. kk * 


Educational Needs Cited 


The U. S. Defense Secretary and the 
president of the American Association 
of Petroleum Geologists, top speakers 
at the New York Oil Finders Conven- 
tion recently, urged increased attention 
to America’s Educational system, 
termed inadequate to the needs of the 
future or of present national security 
requirements. 

Robert B. Anderson, U. S. Deputy 
Secretary of Defense, said the U. S 
educational system “needs virtually 
everything — new schools, classrooms, 
recreational facilities, shops and labor 
atories.” Anderson charged financial 
problems besetting private colleges 
make their continued existence ex- 
tremely problematical. “We have a 
great deal to do in the field of better 
utilization of our manpower potential,’ 
he added. 

Elaborating on this theme, Edward 
A. Koester, retiring head of the petro- 
leum geologists’ group, urged defer 
ment from military service for some 
Association members. 

“Petroleum geologists,’ he said, 
“should be carrying a traverse rather 
than a Browning automatic.” 
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Geofrac is The Chemical Process Company's special gel for frac 
turing and acidizing in a single operation. 

It is exceptionally stable at high temperatures (240°), emulsion 
preventing additives can be added to the acid phase effectively, it 
breaks out well, it has a good viscosity, good gel properties, and has 


a low fluid loss. 


Geofrac has virtually unlimited sand-carrying abilities; we have 
run as much as 6 Ibs./gal. with particularly effective results. 
Solutions are available with either 15 per cent hydrochloric acid 
(recommended for limestone and dolomite) or 5 per cent (for other 
formations). No gel-breakers or other solutions are necessary to 
clean up, no deposition is left in the well or the formation, and little 
or no shut-in time is necessary. 

If you are not fully acquainted with Geofrac-5 and Geofrac-15, 
ask your nearest Chemical Process Company station for more 
details. Or write to us in Breckenridge, Texas; we'll be glad to 
send you illustrated literature and other data without obligation. 


THE CHEMICAL PROCESS COMPANY 
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HAS NEVER 
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DON’T BE MISLED BY PRICE ALONE! 


There is NO substitute for DIESELPAK’S Patented Filtering Process for Heavy 
Duty Compounded oils AT ANY PRICE. The DIESELPAK cleans more oil faster— 
keeps it CLEAN longer—and gives more service and better engineered protec- 
tion than any other filtering element. It PAYS to get the BEST! 


STANDARD OF THE INDUSTRY SINCE 1936 


© PROTECTS ENGINE 

The DIESELPAK is designed to remove not only 
ABRASIVES but also CONTAMINANTS such as mois- LUBER-FINER PACKS 
ture, carbon, acid, etc., from oil, and is engineered ‘ 

to keep the filtering media and the removed contami- AVAILABLE: 
nants from migrating back into engine. 1. REFINING PACK-—intro- 


duced to the public in 1935 for 
v EXTENDS PERIODS BETWEEN DRAINS | ice ith straight mineral ile, 
The DIESELPAK collects and holds even the most fuel oils, hydraulic oils, and inhi- 
finely dispersed contaminants without affecting or bited industrial oils 
removing compound additives from the oil. A glance ‘ 
at the dip stick will show that the oil is CLEANER— 2. DIESELPAK — First made 
symbol of better lubrication and longer oil life available in 1941, the DIESELPAK 
enjoyed only by Luber-finer users. 








was primarily designed for use 


¥ TAKES LESS OIL with H. D. detergent compounded 
The DIESELPAK because of its engineered construc- | lS and has also achieved out- 
tion requires 2 to 4 quarts less oil than spongy sub- | Standing results when used with 


stitute filter elements being offered for use in the fuel oils and straight mineral oils. 
Luber-finer housing. This is an additional saving 
enjoyed when using the DIESELPAK. 











WRITE FOR COMPLETE INFORMATION TO DEPT. 691 


LUBER-FINER, INC., 2514 S. Grand Ave., Los Angeles 7 
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HIRST PETROLEUM ENGINEER 
GRAD HONORED AT PITT 


Forty years ago, Frederick Arthur 
Johnson walked across a platform at 
the University of Pittsburgh and re- 
ceived the world’s first degree of pe- 
troleum engineer. 

This month his alma mater will 
honor him on the anniversary of that 
occasion with a memorial certificate. 

In special ceremonies in conjunction 
with a dinner session of the Pennsyl- 
vania Grade Crude Oil Association 
meeting at the William Penn Hotel, 
Johnson will be awarded his certificate 
by H. G. Botset, professor and head 
of petroleum engineering in the Pitt 
Schools of Engineering and Mines. 

When the Oil City petroleum engi- 
neer and geologist became the first per- 
son to receive a degree in his field at 
the June commencement in 1915, he 
was, as he puts it—along with two 
others in that graduating class of eight 
—*“casting my lot with the unknown.” 

How “unknown” it really was is 
well-illustrated by Johnson’s recollec- 
tion that during his first interview for 
a job following graduation, a Standard 
Oil official inquired of him, “What is 
a petroleum engineer?” 

Discussing the early days in his pro- 
fession recently, Johnson recalled that 
the road of the petroleum engineer was 
not an easy one. He had considerable 
difficulty convincing the hard-headed 
oil operator that a petroleum engineer 
could become a useful asset to the 
business. 

There was little for the petroleum 
engineer to do but to follow explora- 
tory avenues of employment in for- 
eign countries “for intrepid wildcat- 
ters such as M. L. Benedum or enter 
the oil business on his own and spend 
his and other people’s money with 
varying degrees of success.” 

Petroleum engineering has come 
a long way since early days, and is in- 
creasingly important in our national 
economy. Its growth is in many ways 
directly related to pioneer work at the 
University of Pittsburgh which first 
recognized the potentials of the oil in- 
dustry and organized a curriculum to 
prepare men professionally for petro- 
leum engineering. 

The center of oil production has 
moved from Pennsylvania to the South- 
west but the Pitt petroleum engineer- 
ing department—one of 15 accredited 
in the United States—continues to at- 
tract many students. 

The department now has an enroll- 
ment of more than 100 students, with 
more than 700 alumni scattered 
throughout the oil producing areas of 
the world—in 28 states, the District of 
Columbia and 8 foreign nations. 
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Kansas Water Flood 





Seeley Unit Successful Operation 


During first 10 years of operation approximately 3,570,000 
bbI of oil were recovered, or 200 bbl per acre-foot 


THE Seeley unit water-flood project 
in Greenwood County, Kansas, has 
had a long and successful record, and 
is an example of the benefits that can 
be derived from this type of second- 
ary recovery when conditions are fa- 
vorable. During the first 10 years of 
operation the unit recovered approxi- 
mately 3,570,000 bbl of oil, or 200 
bbl per acre-foot, and promises to pro- 
duce profitably for several more years. 

The Seeley Unit is located in Sec- 
tions 4, 5, 6, and 9, Township 23 
South, Range 11 East, in a portion of 
the Seeley-Wick pool. The principal 
oil-producing reservoir is the Bartles- 
ville sand, Cherokee group, Pennsyl- 
vanian age. The Bartlesville sand reser- 
voir is under water flood in the Seeley 
Unit. 


Primary Production 

Oil production was discovered in 
the Seeley area in 1922. It was discov- 
ered by wildcatters playing the oil 
productive trend established earlier 
through Cowley and Butler counties. 
Cable tools were used for drilling these 
early fields. Well records were not too 
accurate. Some of the larger Bartlesville 
pools in this general area of eastern 
Kansas had free gas caps and a pro- 
ducing oil/water contact. Insofar as 
the record is concerned, this field had 
neither a free gas cap nor producing 
oil/water contact. 

The Bartlesville sand reservoir was 
estimated from original well records 
to have a sand thickness of 60 ft; how- 
ever, coring and logging data obtained 
during development of the water flood 
project indicated a net effective sand 
thickness of 33 ft. 

Completion of the wells in this area 
was usually effected by shooting the 
pay sand with nitroglycerin. After 
shooting, average wells potentialed 
from 150 to 400 bbl of oil per day; 
however, potentials varied from a 
show of oil to 600 bbl of oil per day. 
Productive capacities of the wells de- 





*Senior petroleum engineer, Magnolia Petro- 
eum Company, Wichita, Kansas. 
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clined rapidly after completion. Most 
wells went on the pump shortly after 
completion, if not initially. Pumping 
was accomplished with standard rig 
fronts and power takeoffs. At the time 
of unitization, all wells were pro- 
duced via central powers and pump 
jacks. 

Primary oil recovery from the origi- 
nal Seeley Unit was estimated at ap- 
proximately 3,560,000 bbl. This oil 
production was obtained from approxi- 
mately 540 productive acres. Using 
sand thickness data of 33 ft deter- 
mined during development of the 
water flood project, the primary recov- 
ery amounted to 6593 bbl per acre or 
200 bbl per acre-foot. 


Secondary Recovery 

Late in 1939, the several oil pro- 
ducers in Section 5, Township 23 
South, Range 11 East, began-seriously 
considering some form of secondary 
recovery operation. At that time, sev- 
eral successful gas repressuring and 
cycling operations has been carried on 
in Bartlesville sand reservoirs of east- 
ern Kansas. Therefore, this process 
of supplementing natural reservoir 
energy for the production of oil was 
first considered by the several opera- 
tors. A study of the application of gas 
repressuring and cycling to the Bartles- 
ville reservoir underlying Section 5 
indicated that a period of about 24 
years would be required to deplete 
the reservoir by this method. 

York State Oil Company had started 
water flooding the Bartlesville sand in 
Section 32, Township 23 South, Range 
11 East, just north of Section 5, in 
1935. The results of this water flood 
had been very satisfactory. Perform- 
ance of this water flood indicated a 
large additional oil recovery was to be 
obtained in a relatively short time inter- 
val at considerable economic profit. 

The several oil operators in Section 
5, Township 23 South, Range 11 East, 
decided after several meetings to apply 


the water flooding technique of sec 
ondary recovery operations to their 
properties. 


Unitization 

On August 5, 1942, the unitization 
agreement of the Seeley Unit was 
signed by the several operators. Mag- 
nolia Petroleum Company was selected 
as operator. The various properties 
were combined and operated as a unit 
as of 7:00 o’clock a.m., September 1, 
1942. This original unit was composed 
of all except the W/2 NW/4 of Sec- 
tion 5-T23S-R11E, and the S/2 SE/4 
of Section 6-T23S-R11E, Greenwood 
County, Kansas. Subsequently, the unit 
was extended to include the SW/4 of 
Section 4, the W/2 NW/4 of Section 
5, the N/2 SE/4 of Section 4, and 
the NW/4 NW/4 NW/4 of Section 
9-T23S-R11E. A small school land 
tract in the southwest corner of the 
SW /4 of Section 4-T23S-R11E was not 
included in the unit. Participation fac- 
tors of the several operators in the 
unit were determined by the average 
ratio of the following items: 

1. Operator’s gross production of 
six-months interval ending June 1, 
1942, to unit’s total gross production 
for the same time interval. 

2. Operator’s number of producing 
well’s to unit’s total producing wells 

3. Operator’s cumulative produc- 
tion to June 1, 1942, to unit’s total 
cumulative production at that date 

4. Operator’s developed acres to 
unit’s total developed acres. 


Water Flood Development 

The water flood began with the de- 
velopment of a pilot area principally 
in the SE/4 of Section 5. The pilot 
area was bounded by the following 
wells: Nos. 24, 25, 26, 27, 34, 41, 40 
39, 38, and 37 (Fig. 1). Six input wells 
were used in the pilot area. The well 
spacing pattern was the 10-acre 5-spot 
arrangement. The first 4 of these in 
put wells started taking water on Jan 
uary 14, 1943. The remaining 2 input 
wells were put into service on May 21, 
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Seeley unit, Seeley-Wick pool, Greenwood County, Kansas. 


1943. Initial water injection rates were 
approximately 5 bbl per day per foot 
of effective pay sand. Water for injec- 
tion was produced from the Douglas 
sand found at a depth of about 850 ft 
in the unit area. Supply water was 


system, the injection capacity could 
not be maintained. Injection rates and 
oil producing rates began to level off 
and decline during 1948. The produc- 
tion curves, Fig. 2, show the relation 
of oil production to water injection 


after allowances are made for some 
minor additional development. 

In November 1948, a pressure water 
injection plant utilizing 3 triplex pumps 
was put in operation. Injection rates 
were increased to about 6 bbl per day 


pumped to a central water tank and 
then into the input wells by gravity. 
First positive oil production increase 60 
attributed to water flooding was ob- 
tained in February, 1944. Oil produc- 
tion continued to increase until Feb- 
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ruray, 1949, when the peak production : 30 or 30.0 ¢ 
of about 3000 bbl of oil per day was 345, nection WEN al 
reached. The effect of the water flood B \ 
may be seen by comparing the peak " 20.02 
daily average production to an ap- 0 15.0 = 
proximate 50 bbl of oil per day pro- 
duction at the inception of program. — 

After obtaining the initial oil pro- 5.0 
duction increase from the pilot water 2 an 
flood, the remaining floodable acreage £ | 
of the unit was developed by a series = 
of extensions from the pilot area. A § 10} +__+ + 
total of eight extensions were made, F 
the last of which was completed in 
September, 1947. These extensions in- Semen Reeee ak RRRReGS ~ ae 6 RE EEOGEEUGGERES 
cluded completion of line input wells a SS SSCRSSRERERRSESSE LA FF PIES SESEES 
along the north and south lines of Sec- 8 
tion 5 in cooperation with offset op- ae TIT 
erators. Minor infill development oc- $ 
curred at irregular intervals to the end : 
of 1950, 6 

During development, additional % 
water supply wells were completed : 
until a total of |! were in use. Daily 
miection rates NCTC maintained at 
ibout S bhi per day per effective 
foot of pay. In 194 however, it be yi: ; 
ame apparent that, under the gravity fan) 196) | ied : : vs 
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per foot of pay. The effect on daily oil 
production is obvious in the produc- 
tion curves shown in Fig. 2. Injection 
pressures were about 300 psig when 
the pumps were placed in operation. 
Injection pressure gradually increased 
to 600 psig by the end of 1949. The 
average operating injection pressure 
has remained at near 600 psig to date. 
The water supply and produced water 
gathering systems were closed to the 
atmosphere. The closed water system 
and pressure plant resulted in satisfac- 
tory water injection rates in the unit. 
During the peak production period 
the produced water/produced oil ratio 
began, and has continued, to increase 
at an accelerated rate. In July, 1949, 
the produced fluid approximately 
equaled the injected water for the first 
time, indicating 100 per cent fill-up 
of the void spaces in the reservoir. 
Since passing the peak production 
period in early 1949, the daily average 
oil production has declined along a 
gradual parabolic curve. Water pro- 
duction has increased at an accelerated 
rate. Total fluid production has re- 
mained a function of water injected 
within small limits. To February 1, 
1954, the unit has produced approxi- 
mately 3,570,000 bbl of oil and 22,- 
980,000 bbl of water. Total water in- 
jected has been about 31,350,000 bbl. 
This secondary recovery of oil amounts 








to 6432 bbl per acre, or 200 bbl per 
acre-foot, or approximately equals the 
primary oil recovery of the unit. Addi- 
tional oil production from this unit is 
a direct function of economics. At the 
present time, however, it is estimated 
that the unit may be operated at an 
economic profit for several more years. 

Currently, there are 62 producing 
wells, 60 water injection wells, and 11 
water supply wells on the Seeley unit. 


Participating Operators 

The several operators participating 
in the Seeley unit at the present time 
are: Cities Service Oil Company; T. C. 
Johnson; James D. Sparks, Margaret 
Sparks Downing, and R. C. Sparks; 
E. B. Shawver; Sinclair Oil and Gas 
Company; Tide Water Associated Oil 
Company, and Magnolia Petroleum 
Company, operator. 
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Emulsion Muds Drill Faster 
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Seeco-Mul makes a good mud 
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Seeco-lllul 


DRILLING MUD EMULSIFIER 
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better.. 
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.and cost less 


In almost all areas, emulsion muds 
(oil-in-water systems) increase drilling 
rates, make better hole conditions, 
drill into pay formations better, afford 
better coring, and protect the pay zone 
from water more effectively. Such fac 
tors are easily projected into substan 
tial cost and time savings. 
Seeco-Mul, added to the system in 
quantities of 2 to 3 Ibs./Bbl., effec 
tively disperses the oil in emulsion 
muds which affords better lubricating 
qualities and allows faster drilling, re 
duces frictional drag on the drill stem 
and provides a higher velocity of the 
fluid on bottom. Seeco-Mul also forms 
a thin but exceptionally tough wall 
cake and is an excellent material for 
reducing interfacial tensions. It is ex 
ceptionally stable at high temperatures 
and high pressures, it is readily sol 
uble in cold water, and no special 
equipment or instructions are needed 
Your mud dealer will be glad to tell 
you about many more features 
write to us; we'll send you full par 
ticulars without obligation. Crossett 
Chemical Company «+ Crossett, Ark 
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FIG. 2. Dual completions with 
one tubing string, utilizing the 
casing annulus. Conventional 
dual completion with single tub- 
ing string and one packer is 
shown at second left. The well 
illustrated at near left is 
equipped with two packers and 
a selective cross-over flow 
device. 





were used contributed to troublesome, 
expensive, and sometimes hazardous 
well operation. The advantage that ac- 
crued was that of lower initial invest- 
ment. Subsequent operating problems 
proved, in many instances, to be so 
severe and costly as to more than out- 
weigh the lower initial investment. 
The past several years have seen a 
marked reversal of trend, with a 
rapidly increasing number of dual com- 
pletions being made. The reason is sim- 
ple and compelling—economics. The 
cost of petroleum exploring and ex- 


ploiting has increased so greatly that 
many reservoirs of gas and oil can be 
exploited only through the medium 
of a dual well, these reservoirs be- 
ing too small to justify single-well 
development. 

The petroleum industry, in charac- 
teristic display of initiative and tech- 
nical know-how, has developed tools 
and techniques that remove most of 
the war-time objections. Continued de- 
velopment is apparent, as is the con- 
tinued upward trend of the dual com- 
pletion curve shown in Fig. 1. 


Dual Completion Trend Up 


The trend of dual completions is re- 
flected graphically in Fig. 1. The war- 
time era is taken from a 1947 API 
Southwestern district survey. Recent 
years reflect dual completion permits 
granted by the Texas Railroad Com- 
mission. Although this record is con- 
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fined to Texas alone, it illustrates gen- 
eral industry trend. No dual comple- 
tions were reported in 1940 (in Texas) ; 
a peak of 327 duals were made in 
1945; a low estimated at no more than 
100: obtained in 1948 and 1949; the 
1954 peak reached 779. It is believed 


that this peak will be exceeded in 1955 
if sufficient opportunities become avail- 
abie WwW OpCialvuis. 


Problems of War-Year Duals. The 
war years stimulated the search for and 
development of petroleum reserves 
under most adverse operating condi- 
tions. Governmental spacing restric 
tions and the critical shortage of oil 
field tubular goods, as well as othe: 
metal equipment items, forced opera 
tors into the dual completion ex 
pediency. The shortage of technical 
personnel, drafted from the industry 
into essential military service, pre- 
vented the proper development of 
special tools and techniques required 
for safe, practicable dualling. The 
forced necessity of using single-com- 
pletion tools in dual installations re- 
sulted in a foreseeable “black-eye” to 
the dual completion practice. Tools 
designed for one purpose were pressed 
into a different, and much more rigor- 
ous service with predictable conse- 
quence (and this pertains in greater de- 
gree to the production packer than to 
any other single item of completion 
and production equipment). The in- 
evitable result was a series of equip- 
ment failures that brought about exces- 
sive servicing costs. In some instances 
the failures contributed directly to the 

‘rious impairment of an oil or gas 
reservoir by permitting a direct under- 
ground connection between two pro- 
ducing zones. In some cases they con- 
tributed to hazardous and costly blow- 
outs where high pressure fluids es- 
caped through leaks in the casing 
string. 


Packers Big Factor. The 1940 dual 
wells involved two sets of perforations, 
each set opposite a separate producing 
reservoir, separation between the two 
being achieved by cement on the out- 
side of the oil string and by a produc- 
tion packer set between perforations 
on the inside. Available packers were 
of two general types: The anchor-type 
which required a measured anchor 
pipe and a firm bottom on which to 
set, and the hook-wall packer, which 
sets on slips engaged with the casing. 
Both of these packers were designed 
primarily to withstand relatively high 
pressures from above, but were not de- 
signed for and would not withstand 
high pressures from beneath. Each 
type tended to unseat itself as the pres- 
sure differential (bottom to top) in- 
creased. These packers, soundly de- 
signed and engineered for the specific 
purpose of confining well fluids to the 
tubing string, satisfactorily performed 
this function in a singly completed well. 
The normal practice of leaving « 
weighted fluid, generally mud, in the 
casing annulus imposed a higher top- 
side pressure on the packer sealing ele- 
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ment. This differential increased as 
reservoir pressure beneath the packer 
declined. 

When these single completion pack- 
ers were pressed into dual completion 
service, they were frequently called 
upon to withstand a greater pressure 
from beneath, a condition for which 
they were not designed and one under 
which they too often failed. The fre- 
quency of failures was such as to re- 
ceive widespread industry attention and 
the resultant “black-eye,” not only for 
themselves but for the dualling prac- 
tice in general. 

Development of the retainer-type 
packer was a big step in the correction 
of the problems mentioned above. This 
packer, which was set inside casing 
with opposing slips, and became vir- 
tually an integral part of the casing 
string, was capable of withstanding 
high pressure differentials from either 
direction. However, as is true in most 
things, where one significant advantage 
is obtained, we must forego others. 
This packer was not retrievable, and its 
first cost was considerably higher. To 
do most any type of remedial work 
beneath the packer required that it be 
drilled up, often a time-consuming and 


expensive operation and one that some- 
times caused an impairment of one or 
both of the producing zones, both of 
which would be exposed to the drilling 
fluid. Loss of production from the up- 
per zone during the course of a work- 
over could be very substantial. Despite 
these obvious disadvantages, develop- 
ment of the retainer packer was an im- 
portant and significant step in the right 
direction in providing reliable zone 
separation inside the casing. 

Other Factors. Lack of completely 
satisfactory and reliable cements and 
cementing techniques during the war 
years further complicated the problem. 
Although leakage from one zone to 
another, behind the pipe, could occur 
in a single completion as in a dual, the 
dual enhanced the possibility by in- 
creasing the pressure differentials as 
the zones were produced. 

Tubing nipples and wire-line re- 
trievable zone separating chokes were 
developed to reasonable satisfaction, 
permitting removal of the completion 
fluid from tubing and casing by circula- 
tion of a sufficiently light fluid that per- 
mitted each zone to come in and clean 
up simultaneously, the zones then be- 
ing separated by light wire-line equip- 
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ment with the well head safely in place. 

Further development occurred along 
this line which, coupled with two pack- 
ers, permitted crossing over the zones 
so that either of the two zones could 
be produced selectively through tubing 
or casing annulus. This was a consider 
able achievement, allowing the opera 
tor flexibility in the special handling o! 
a particular zone, one of extreme!) 
high pressure, one of a highly corro 
sive nature, or one too weak to satis 
factorily flow through the large casing 
annulus. Here again is found the 
familiar dilemma—fiexibility is gained 
on the one hand; the packer problem 
is doubled on the other. 


The dual well of World War II vin- 
tage in itself aggravated the operating 
problem. Remedial work on either of 
the two zones necessarily disrupted 
production from the other. Often this 
remedial work was indefinitely post- 
poned to prevent such disruption or to 
preclude the possibility of irreparably 
damaging a good zone while attempting 
to repair the deficient one. 


There was no really practicable 
scheme for corrosion inhibition of the 
fluids produced through the casing an- 
nulus. This, in many instances, was a 
source of constant concern and, in 
some instances, was the direct cause 
for cessation of annular production. 


The added expense of remedial 
work, brought on by frequent diffi- 
culties in retrieving a hook-wall or 
anchor packer, was of serious propor- 
tion and many times involved a costly, 
time-consuming, cutting and wash-over 
operation. One really serious job of 
this nature could wipe out all the initial 
investment savings, as well as jeopard- 
ize both the producing zones. 


Safe and efficient artificial lift of a 
deficient zone was seriously jeopard- 
ized, especially where a high-pressure 
zone was kept on production through 
the annulus. In the case of a rod- 
pumped well, with high pressure in the 
annulus, there was the ever present 
danger that the rods would wear a hole 
through the tubing, permitting high 
pressure fluids to enter the tubing and 
be confined at the surface only by a 
polished rod stuffing box as well as gen- 
erally low pressure lines and fittings. 
Macaroni gas lift strings, inside the 
production tubing, partially alleviated 
this problem where well conditions 
were suitable, however they left some- 
thing to be desired in the way of 
efficiency. 

The most serious problem relates to 
the potential hazards in producing high 
pressure fluids through the casing an- 
nulus, whether or not these fluids are 
of a corrosive nature. 

Recognizing the difficulties, even to 
the present date, of obtaining a com- 
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pletely leak-proof tubing coupling, it 
is readily apparent that leakage through 
the larger casing coupling is infinitely 
enhanced, especially when it is recog- 
nized that casing joints are made up 
and run under much less favorable 
conditions than tubing. One or sev- 
eral small leaks can become rapidly 
enlarged and permit high pressure 
gas to escape into underground for- 
mations or directly to the surface. 
Where a prolific gas zone is produced 


through the annulus, it is possible that 
a tremendous quantity of gas can es- 
cape underground without a detectable 
surface indication. The first indication 
of leakage can be too late. Instances 
are known where reservoirs were ser- 
iously dissipated through such under- 
ground leaks. Other instances are 
known where fluids escaped to the sur- 
face and resulted in cratering and fire 
was the obvious consequences to well 
and reservoir. 


Requirements for Satisfactory Dual Completions 


First, the dual completion should 
provide the same factors of safety and 
flexibility as twin single wells and yet 
provide the greatest possible initial in- 
vestment saving. To accomplish the 
overall objective, specific requirements 
were then determined to be: 


© Completely reliable zone separa- 

ration both inside and outside the 
casing. 

© Produced fluids confined to sepa- 

rate tubing strings of a conven- 

tional readily available size and 
type. 

© Separate flow and pressure con- 

trol equipment for each of the 


tubing strings, including surface 
valves and subsurface regulators, 
chokes, etc. 


© Full opening tubing strings to per- 
mit unrestricted passage of tools 
to the producing interval, without 
interference to the companion 
zone. 


e Adaptability to artificial lift of 
one or both zones with facility to 
accommodate any one of the ac- 
cepted artificial lift methods. 


© Ability to perform corrective 
work on one zone without disturb- 
ance to the other. 


Current Practices and Equipment 


Present day dualling equipment is 
designed to satisfy the specific require- 
ments listed before, and in the overall 
sense yield the same flexibility as twin 
single completions. Complete develop- 
ment has not yet been achieved but 
has, of this date, been closely ap- 
proached under favorable producing 
conditions. 

Packers. Recent years have seen a 
marked improvemen* in packers, in 
the matter of running, setting, and seal- 
ing dependability. Something less than 
complete dependability exists in re- 
gard to the retrieving feature, however 
the manufacturers are making definite 
progress along this line. 

The retainer-packer has provided a 
reliable down-hole tool capable of 
withstanding high pressure differen- 
tials from either top or bottom, and 
provides effective zone separation at 
great depths. The wire-line setting tech- 
nique permits dependable packer in- 
stallation, setting pressures being 
exerted by a controlled explosive 
charge that eliminates the difficulties 
inherent in the normal pipe-setting 
method, where pipe stretch and torque 
can, at great depths, prevent the packer 
being set properly initially or enhance 
its chances of becoming un-set later on 
as pressures and temperatures change. 
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The industry wants and needs a 
packer as dependable as the retainer 
type, and yet movable and retrievable. 
There is little question but that one 
will be developed at an early date— 
several promising prototypes are now 
in the testing stage. 

Parallel Tubing Strings. This prac- 
tice, rapidly becoming routine, and 
coupled with specially designed well- 
head and down-hole equipment, allows 
the produced fluids to be confined to 
small diameter strings whose joints can 
be effectively tested as they are run, and 
yet allow a weighted completion fluid 
to be left in the annulus where high 
pressures make this a mandatory safety 
practice. In a sense, twin wells are pro- 
vided, only a few inches apart, with 
only a single drilled hole and single ex- 
pensive casing string. 

Full development has not, however, 
been achieved to date. It is not pres- 
ently possible to perform major correc- 
tive work on the upper of two produc- 
ing zones without disrupting, and pos- 
sibly impairing, production from the 
lower zone. Use of the permanent type 
completion technique can be fully em- 
ployed on only the lower zone. It is 
difficult to artificially lift both zones 
simultaneously, especially with rod 
pumping equipment. Here again, how- 


ever, rapid strides are being made to 
overcome these shortcomings. 

Concentric Flow Strings. Limited 
use to date has been made of a method 
that employs a 7-in. cemented oil 
string, a 5-in. integral-joint inner 
string, and a string of 2-in. or 24%-in. 
tubing. A weighted fluid is left in the 
7-in. annulus, supported by a specially 
designed 7-in. by 5-in. packer above 
the upper perforations. The tubing ex- 
tends through the seals in a retainer- 
type packer and allows through-tubing 
access to the lower zone for permanent 
type operations. Wire line installed and 
retrieved chokes permit crossing the 
flow paths and upper and lower zone. 
Other pipe size combinations may be 
employed. 

Well-Heads. Well-head -manufactur- 
ers have kept pace with the upward 
dual trend and have developed special 
double-bore equipment that allows 
separate and independent flow control 
for each producing zone. The full-bore 
feature of the conventional Christmas 
tree is preserved, permitting unre- 
stricted passage of tools and measur- 
ing devices. 

Improved Cementing. Dependable 
zone separation outside the casing must 
be insured, as well as inside, and this 
has been achieved to a large extent by 
improved, non-shrink cements, as well 
as by improved equipment and tech- 
niques, viz., centralizers, wall scratch- 
ers, double cementing plugs, and im- 
proved slurry mixture control. 


Accessories. Continued improve- 
ments in the special wire-line run and 
retrieved separating tools, chokes, reg- 
ulators, and circulating devices have 
contributed greatly to the dual com- 
pletion trend. These devices not only 
permit many phases of final comple- 
tion to be made after the well-head is 
bolted safely in place, but provide the 
greatest single contribution to perma- 
nent-type operations, including cer- 
tain types of artificial lift and remedial 
work. 


Economics of Dual Completions 

The current trend favoring dual 
completions is brought about primarily 
by that most important factor—eco- 
nomics. With the safety provisions 
largely accomplished and with produc- 
tion control, under favorable condi- 
tions, of a reasonably satisfactory na- 
ture, the initial investment savings pos- 
sible in a dual completion become most 
attractitve. This possible saving in- 
creases with well depth. As might be 
readily foreseen, however, later life 
producing problems increase’ with 
depth. 

Some actual comparative cost exam- 
ples (Gulf Coast Region) are given in 
Table 1. Other more or less striking 
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+0003 
total pump cost 
per barrel! 


Case history of Axelson pump performance— 


A $300 Axelson Deep Well Pump has produced over 

$2,000,000 worth of oil without a single pulling job! Here’s why: Axelson’s 63 years experience in the 
Here is a report from the oil company: “An Axelson manufacture of Deep Oil Well Pumping equipment has 
2%” x 2%” x 11’ tubing liner pump produced approxi- clearly indicated the need for tailoring pump parts to 
mately 1,000,000 barrels of oil over a ten year period resist specific well conditions. Wise operators call in 
from a Tensleep well in West Central Wyoming. It Axelson field experts for well analysis and the specifica- 
was operating at an over-all efficiency of 90 percent at tion of the correct equipment for trouble-free operation. 
the time it was pulled to check for slippage, which 

was believed to be causing tight emulsion.” 


Bop wun vista Deep Well Pumps 


AXELSON MANUFACTURING COMPANY ~ DIVISION OF U.S. INDUSTRIES, INC. ¢ LOS ANGELES 58, NEW YORK 7, TULSA 1. ST. LOUIg 

GENERAL OFFICES: P.O. BOX 58335 VERNON STATION, LOS ANGELES 58 

Dis TRIBUTORS—Jones & Laughlin Steel Corp., Supply Division; Great Northern Too! & Supply Company; Jones & Laughlin Steel Sales Co., Ltd., Supply Division, Edmonton, Alberta 
Canada; Dominion Oilfields Supply Co., Ltd., Calgary, Alberta, Canada; Adrian Bolland & Cia., S.R.L., Buenos Aires, Argentina, S.A.; Gross Equipment S.A., Lima, Peru, S.A 


Inc.strial Agencies, Ltd., San Fernando, Trinidad, B.W.1.; MAQUIP (Comercial de Marquinas e Equipamentos) $.A., Rio De Janeiro, Brazil, S.A., Servicios Industriales, C.A 
Be’-elona, Venezuela, $.A.; Servicios Industriales, C.A., Maracaibo, Venezuela, S.A.; Wells Fargo & Co. Express, S.A., Mexico, D.F. 
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examples could be presented from 
many individual instances under vary- 
ing conditions. 

The above instances reveal a 17.5 
per cent initial investment saving in the 
case of the relatively shallow Well A; 
an initial saving of 33.5 per cent results 
in the case of deep Well C. These sav- 
ings, impressive in themselves, take on 


remedial-work savings possible in the 
permanent type completion techniques 
are not yet completely adapted to the 
dual well. Where major corrective 
work on a single completed well, using 
wire-line tools, may be performed at 
a cost of $2000 to $3000, the same 
work on a deep dual, where an expen- 
sive rig is required, may run $15,000 














TABLE 1. 
Total cost of single 
Cased Prod. zone — Total cost Initial 
depth, ft depth, ft lower zone upper gone of dual saving 
We Bee civesice 4,372 — $ 30,940 $ 27,000 $ 47,860 $ 10,080 
We sicciens 7,631 7,600 $ 89,870 $ 85,000 $114,800 $ 60,070 
WE resveces 10,700 10,00 $230,135 $210,000 $292,600 $147,535 








added significance in a field develop- 
ment picture, where time to complete 
development may be of greatest im- 
portance and where available develop- 
ment funds may be limited. 

Considering that the discovery cost 
per barrel of oil has, since 1940, in- 
creased twice-fold over the selling 
price of crude, it is little wonder that 
the industry has looked long and hard 
for a real economy measure. The dual 
completion offers great promise, yet 
must still be eyed and used with care- 
ful discretion. 

Oil and gas reservoirs may produce 
10 or 20 years, or even longer. Well 
equipment installed, and methods used, 
at time of development must be viewed 
critically in the light of the anticipated 
producing life. An initial saving of 
$10,000, dual vs twin singles, can be 
quickly dissipated in increased work- 
over costs and production disruption. 
An initial saving of the magnitude of 
the aforementioned Well C, $147,000, 
allows considerable later life latitude. 

Rod Pumped Duals. Where rod 
pumping is determined to be the most 
efficient type of artificial lift, the dual, 
even with parallel tubing strings, falls 
short of the flexibility of two singles. 
At least one of the zones must be 
pumped through a packer, and this 
will generally impair pumping effici- 
ency, even with recently developed gas 
anchor by-pass tubes. Movement of 
rods and tubing imposes rigorous de- 
mands on the packer, particularly the 
retrievable type. The loss in overall 
pumping efficiency may outweigh the 
initial completion saving. 

Workovers Considered. Dependent 
largely upon the character of the res- 
ervoir, a given well may, over its com- 
plete life, require very few to many re- 
pair jobs. An early determination is 
essential as a guide to the practicability 
of dualling since workover costs can be 
extremely expensive, and are substan- 
tially increased in the dual. The great 


B-94 


to $20,000. Cessation of production 
from the non-deficient zone during the 
period of workover may cause a sub- 
stantial income loss, particularly in the 
case of an oil producer where it is not 
often possible to make up the lost pro- 
duction. In the case of gas wells, it is 
generally permissible, well capabilities 
permitting, to make up this shortage 
during the conventional six-month bal- 
ancing period. 


Offshore Wells. The foregoing dis- . 
cussion has considered economics in — 


the light of the conventional land well. 
In the offshore situation, with marine 


drilling costs in the nature of $5000 tc 
$6000 per day, and where produc- 
tive zones are present at a single drilled 
location, dualling becomes almost man- 
datory. As one*example of the money 
involved, a single 10,000-ft well drilled 
from a permanent platform off the 
coast near Corpus Christi will cost in 
the nature of $420,000, excluding the 
$300,000 to $350,000 platform itself. 
A second well might be obtained, by 
dualling, for less than $50,000. 


Fluid Injection. An additional im- 
portant aspect in regard to the possibil- 
ities of dualling relates to fluid injec- 
tion programs, especially the injection 
of gas. It may be of great advantage to 
inject gas underground, either for strict 
conservation or for the added benefits 
of pressure maintenance, and yet the 
high cost of drilling wells expressly 
for injection cannot be justified. The 
dual may allow such a program to be 
undertaken within the justifiable cost 
range. Water injection, for either pres- 
sure maintenance or disposal, may be 
accomplished in the same manner; 
however, problems arise here that make 
for much less attractiveness than are 
imposed by gas. Frequently water in- 
jection is accompanied by continuous, 
and sometimes severe, clean-out prob- 
lems, made more costly by the dual 
status of the well and interfering with 
the productive zone. 


Advantages and Disadvantages of Duals 


Summarized, the advantages and disadvantages 
of dual completions are shown below: 


Advantages. 
1. Initial investment saving. 


2. Permits rapid exploitation of 
multi-zone fields. 


3. Permits exploitation of marginal 
reservoirs that cannot support 
complete single-well develop- 
ment. 


4. May permit instigation of a fluid 
injection program that could not 
support specially drilled injec- 
tion wells. 

5. Conservation of steel, particular- 
ly tubular goods. 


Disadvantages. 

1. Higher lifetime operating costs, 
especially as relate to remedial 
work. 

2. Less flexibility to application of 
artificial lift. 

3. Production disruption, and pos- 
sible impairment, of one zone 
while performing corrective 
work on the other. 

4. Restricts application of perma- 
nent type completion measures. 
Increased use of down-hole me- 
chanical items enhances possi- 
bilities of mechanical failures. 


wa 


Planning for a Dual Installation 


As in the case of any project of an 
expensive and complex nature, only 
careful advance planning can insure 
the successful and satisfactory em- 
ployment of the dual completion. Even 
greater care must be exercised if the 
applicable features of the permanent- 
type completion technique are to be 
incorporated. 

Plan Ahead. The planning of a dual 
completion, once it is established that 
reservoir and other conditions are fa- 
vorable, should be done at the time the 


drilling plans are formulated. They 
should be prepared in careful detail 
and, of greatest importance, be passed 
on in clear detail to the person or per- 
sons who will be in direct charge of 
the installation work, normally an engi- 
neer or production foreman. He should 
be allowed to review the plans and 
clear up any and all questions before 
the actual work is under way. 

The very first step is the determina- 
tion of proper oil string size, which in 
turn, dictates hole size. General indus- 
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iry dualling practice at this date calls 
for a 7-in. oil string, one that will ac- 
commodate parallel or concentric tub- 
ing strings of a standard, readily avail- 
able size. Where conditions are such 
to warrant safe annular production, 
with only a single tubing string, the 
common 5'%-in. casing string can be 
satisfactorily used. 

The proper volume and type of ce- 
ment must be determined, to insure 
zone isolation outside the casing. Spe- 
cial cementing measures may be in 
order, including placement of scratch- 
ers and centralizers; the possible need 
for a stage-cementing device; or pos- 
sibly a protective cement squeeze. 

Equipment Considerations. Sizes and 


types of tubing strings must be given 
careful consideration. A close check 
of casing and tubing dimensions must 
be made, to make certain of sufficient 
clearance inside the casing. Considera- 
tion must be given to the optimum 
sized flow string, considering type and 
quantity of fluids to be produced. In 
the case of a gas well, high delivery 
rates may call for a large flow string 
to reduce friction and, of great im- 
portance, to minimize the effects of 
corrosion and erosion that are aggra- 
vated by velocity—conversely, there 
are many instances where a small flow 
string is desirable to intentionally ac- 
celerate the linear flow rate in order to 
keep a well from loading up with 








TABLE 2. Cost analysis—single versus dual. 





(Southwest Texas Examples) 
Well A—total depth 4372 ft. 











re le Dual 
I 5 erieiniwesisnawedmal ne’ sin nielsige Be $11,721.00 (834") $12,800.00 (97%”") 
AEN Peer ee 1,555.00 3,000.00 
Logging and completion services.......... 2,440.00 3,600.00 
TERROR ONIOIS,... 05. cciciacccvseccees 1,972.00 2,500.00 
Road, location, teaming.........,....... 2,060.00 2,060.00 
is CEL os osha ees sy-vie 2,696.00 (954” 3,500.00 (1034”) 
rr ee re 4,922.00 (514”) 9,800.00 (7”) 
a eke iaa.c cin eitice Soil ae ten? 1,999.00 (2”) 5,600.00 (2-2”) 
er ere 1,575.00 5,000.00 
ME ca nickceu ke ebneteEane vows $30,940.00 $47,860.00 
Well B—total —_ 7631 ft. 
Single Dual 
EES AS inet - See eee ae $38,095.00 (834”) $40,000.00 (974") 
PE icc ak anrawasneieey orensy 2,255.00 4,500.00 
Logging and completion services.......... 5,310.00 7,900.00 
PON osc otc wiiecscccccraces 4,446.00 5,500.00 
, location, teaming................. 14,957.00 14,957.00 
SE ae 117.00 (20”) 117.00 (20") 
eee ne 537.00 (133%”) 926.00 (16”) 
Intermediate casing.................... 5,054.00 (954”) 6,400.00 (1034”) 
805% 5cs.9.valeviewareesivcies 10,439.00 (514) 19,100.00 (7”) 
ae ea isca ind annvicnvccdedibdedadt s 3,595.00 (2”) 9,900.00 (2-2”) 
Wellhead and fittings................... 065.00 5,500.00 
ME chau oecacnicanaeeeennes $89,870.00 $114,800.00 
Well C—total depth 10,700 ft. 
ingle Dual 
a Oe sat ea eats : $ 37,292.00 (834") $ 39,900.00 (974") 
ES eee ee 32,122.00 41,000.00 
Logging and completion services.......... 16,320.00 24,000.00 
POI 6.5. osc oes ccosscetaes 58,886.00 65,000.00 
te ree 14,677.00 14,677.00 
OS ee ee 5,515.00 (1034) 8,323.00 (1334") 
Intermediate casing...................-. 23,776.00 (754") 35,000.00 (1034") 
TUOMNRGUIIEE, 5 oc ccivc cc cdscssececes 19,610.00 (5”) 35,000.00 (7") 
oe. ce cibieles sini diere'e 9,562.00 (2”) 14,700.00 (2-2”) 
Wellhead and fittings................... 12,375.00 15,000.00 
ee eR cae geanace $230,135.00 $292,600.00 








TABLE 3. Critical dimensions for dual completions. 





Inner flow string 


Outer casing string 





Pi Cplg. 
Nominal size andtype Wt/ft LD. 0.D. 
1% EVE, API....... 2.90 1.610 2.500 
14 Integral joint... . . 2.90 1.610 2.113 
1% Non-EUVE, API... 2.75 1.610 2.200 
2 EUE, API......... 4.70 1.995 3.063 
2 Integral joint....... 4.70 1.995 2.702 
2 Non-EUE, API..... 4.60 1.995 2.875 
214 EVE, API....... 6.50 2.441 3.668. 
216 Integral joint... . . 6.50 2.441 3.220 
2% Non-EUE, API... 6.40 2.441 3.500 
3 EUE, API......... 9.30 2.992 4.500 
3 Integral joint....... 9.30 2.992 3.864 
3 Non-EUE, API..... 9.20 2.992 4.250 
34 EUE, API....... 11.00 3.476 5.000 
3) Integral joint..... 11.00 3.476 4.343 
3}> Non-EUE, API... 9.50 3.548 4.750 
4EUE, API......... 12.75 3.958 5.563 
4 Invegral joint....... 12.75 3.958 4.856 
4Non-EUE, API..... 12.60 3.958 5.200 
r (Drift) 

BAI (casing)....... 11.50 4.435 5.563 
13.00 4.369 5.563 

15.00 4.283 5.563 

18.00 4.151 5.563 

5 Iviegraljoint....... 15.00 4.151 5.360 
| ee 18.00 4.151 5.360 


Cplg. Size Drift 
I.D. 0.D. Wt/ft diameter 
5-6 . 14.0 4.88 
1.531 5% 15.5 4.825 
— 5% 17.0 4.767 
5% 20.0 4.653 
-- 5% 23.0 4.545 
1.945 
— 7 20.0 6.331 
7 23.0 6.241 
_ 7 26.0 6.151 
2.370 7 29.0 6.059 
- 7 32.0 5.969 
7 35.0 5.879 
_ 7 38.0 5.795 
2.921 
— 7% 26.4 6.844 
7% 29.7 6.750 
_ 75% 33.7 6.640 
3.394 7% 39.0 6.500 
_ SUCKER RODS 
3.866 Nominal size Cplg. O.D. 
5% 1.5000 
= 34 1.6250 
= % 1.8120 
_ 1 2.1875 








liquids, either condensate or water. The 
same considerations apply to oil wells, 
especially where large volumes of 
produced water are anticipated and 
necessitate high-volume artificial lift 
equipment. 

The various down-hole accessory de- 
vices must be selected with extreme 
care, to permit proper completion 
work and subsequent production con- 
trol. They must, of course, be adapted 
to the particular type of tubing joint. 
The inside diameter of each device 
should be checked to assure free pass- 
age of through-tubing tools. 

Special well-head requirements must 
be determined. Plans must be made for 
blow-out preventer equipment adapted 
to the special conditions imposed if two 
tubing strings are to be run simul- 
taneously. 

Last, but by no means least, the 
packer arrangement must be carefully 
planned. In addition to selection of 
type and depth-position, varying cas- 
ing diameters may be critical. In a 
casing string of great depth, the heavier 
grades of pipe will normally be at both 
top and bottom—at top to furnish ten- 
sile strength—at bottom to furnish col- 
lapse resistance. The intermediate sec- 
tions will normally be lighter, and con- 
sequently of greater inside diameter, to 
such an extent as to prevent some pack- 
ers small enough to pass the heavy pipe 
from sealing properly in the large diam- 
eter section. Here it may be necessary 
to design the casing string specifically 
to overcome this problem. 

There are, of course, other consider- 
ations that should be weighed in the 
advance planning. Those listed above 
are certain of the more general ones 
to serve as illustration. kkk 





Beginning in the August issue of 
The Petroleum Engineer will be the 
first installment of another important 
and timely series—water injection. 
Prepared along the lines of a hand- 
book, this new series is designed to 
provide management, independent 
operators, engineers, and operating 
personnel information on many of 
the significant aspects of water in- 
jection. The series will contain 
specific factors to be considered in 
the selection of flood properties, ap- 
plications of various flood patterns, 
unitization, well completions, water 
treatment, operational notes and 
procedures, recoveries, and genera! 
flooding economics. 

This series is designed to fit the 
needs of the industry and has been 
written by a specialist to bridge the 
gap between theoretical consid- 
erations and everyday practical 
operations. 

Look for it... next month and 
each succeeding month... in your 
copy of . . . The Petroleum Engineer. 
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So you want to Drill 


Nancy Heard 


So you want to drill an oil well and 
get in on some of that tax depletion al- 
lowance you hear so much about? And 
it’s not only the money you're inter- 
ested in, but it’s the cinch you have? 

You say your wife’s cousin’s boy 
friend knows a cowboy who knows a 
roughneck who worked on a wildcat 
that one of the major companies didn’t 
want to be an oiler and plugged the 
hole and dropped the lease? 

That’s the. kinda stuff we'd like to get 
in on fella, and we think you ought to 
go right ahead and drill that well. Drill 
it as am independent operator, too. 

You hear a lot about independent 
oilmen, but you’re going to have to be 
mighty independent to drill this wild- 
cat, in spite of the cinch you have. 


Eight Out of Nine Are Dry 
Naturally, since you know the oil is 
there, you can be real independent and 
skip the geophysical and geological sur- 
veys that the major companies (and 
most independent oilmen) consider 
necessary to reduce the eight to one 
odds that the wildcat will be dry. 
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an 


Oil Well? 


Skipping these preliminaries will save 
you quite a bit of dough, but it also will 
mark about the limit of your indepen- 
dence. From now on, you’re going to 
need help, physically, mentally and fi- 
nancially, and not necessarily in this 
order. 

Much of your remaining indepen- 
dence will disappear while you're get- 
tig a clear title and the lease on that 
land where you plan your wildcat. This 
is going to involve a few trips to the 
courthouse, an abstract, and tracing 
down a few missing persons, at least one 
of whom was last heard of on a boat en 
route from France in December, 1918. 

This also will involve some money, 
anywhere from $50 for an abstract, if 
things are simple, or up to several thou- 
sands, plus of course, the lease money. 


Now, you’re nearly ready to start 
that well. Ready, that is, if you can do 
the surveying yourself, or if you’re pre- 
pared to hire a surveyor to stake the 
location. 


Financing 

We’ve been presuming all along that 
you have adequate money to drill this 
wildcat. If you haven’t you'd better 
stop right here and use all the pull 
you've got at the bank, and also all you 
have at home, for some women just 
hate to see the family home mortgaged 
for gambling purposes. And whether 
you admit it or not, you’re about to be- 
come a gambler, and no petty one 
either. 

Since this is just a story, we'll pre- 
tend that the well which had the show 
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Scratchers 
remove mud 
: cake, and here 
B and W is how to 
LATCH-ON prove it 


CENTRALIZER 
4 Run B and W 
* Scratchers on your 
casing. 
2. Move the casing 


after it reaches 
bottom. 


3. Circulate until re- 
turns from bottom 


reach the shaker 
screen. 


S 


and Wy 
Nu-Coil Scratcher 


B and W 
MULTI-FLEX 
SCRATCHER 


Bart W 


Rotating Scratcher 


THERE IT IS! .. 


You will see all the 
evidence you need to 
convince you that B 
and W Scratchers and 
Centralizers have condi- 
tioned the hole . . 


fol 4GOOD 
CEMENT JOB 


BW (ne. 


Well Completion Specialists 
GULF COAST WEST COAST 

® Box 5266 Box 3751 
Huston 12, Texas los Angeles 54, Calif 
Plone WA-3-6603~ Phone DA-4-1106 
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which stimulated you to become a wild- 
catter was a deep one and that it was 
down in the high pressure part of South 
Texas. That means you're going to have 
to drill a deep hole, and it also means 
you're going to have to spend a lot of 
the family mortgage money on drilling 
mud to keep the hole under control. 

Let’s figure on $40,000 for mud, 
hoping we won’t have too much 
trouble. We must also tie up some $24,- 
000 for two strings of casing. 

By now, we’ve decided to ask the ad- 
vice of some professional oilmen and 
they tell us as good a way as any to 
guess what we are in for is to figure that 
when we're drilling it will cost about 
$10 a foot to drill and complete a well 
to 5000 ft. The tab will be some $15 a 
foot for drilling and completion from 
there on to 8000 feet, or $20 it it’s 10,- 
000 ft, and saints prevent it, $30 a foot 
if we complete a producer between 10,- 
000 and 11,000 ft. 

Now probably would be a good time 
to get out of this mess, but as you said, 
we do have such a cinch... 

We find a contractor who says he’ll 
drill this wildcat for $6.50 a foot plus 
day time, which means he'll get paid by 
the day when you decide you want 
some coring or testing done, or when 
various other little problems come up. 

Now, we can make like an oilman 
and say our rig time is costing us about 
$850 a day. Below 9000 ft this rig time 
will cost us about $950 a day. 

The contractor’s men get the ma- 
chinery moved into our docation, and 
get the drawworks (just what it sounds 
like, the pulleys and lines and stuff) and 
the rest of the machinery rigged up, 
and the hole is spudded in. 

Now, you're in the oil business. 
You’ve always heard about how the 
ones before you missed the pay sand, 
so you'll take advantage of all the new 
developments that help find these pays. 
You hire a mud logging company to 
keep a truck on your location and ana- 
lyze all the mud that is circulated out of 
the hole. This mud logger will cost 
about $150 a day. 

You're also going to run electrical 
logs—little gadgets that help locate the 
sands down in the earth. It costs about 
$150 to get set up for running these 
logs, plus around three and a half cents 
a foot. Any way we figure it, the dog- 
gone things set us back $500 or $600. 

Each time a log is run you'll prob- 
ably decide you need sidewall samples 
out of the side of the hole opposite the 
sands indicated on the log. These little 
hunks of dirt will cost about $22 each. 

And, every time the boys in the mud 
truck tell you there’s a pretty good show 
in the mud coming back out of the hole, 
you'll probably do some coring. It’s 
going to cost $10 a foot roughly, and 
by now you don’t figure except roughly. 
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Operators are finding that DIAMONDS 
REDUCE CORING AND DRILLING COSTS 











Drilling Conditions 


Formation Total Penetration Net Bit Cost Bit Load 
Bit Size Footage Rate Bit Cost Per Feet Pounds RPM Fi. Vol. 








NORTH FOX BUSH UNIT, BUTTER COUNTY, KANSAS 


Sand, Lime Chert 496 ft. 2-6 ft./hr. $1,188.35 $240 12,000- 75 170 gpm 
6%" x 34%" Core Bit 16,000 


WILDCAT FIELD, RIO BLANCO COUNTY, COLORADO 


Sand (Fractured) and 694ft. 2.7 ft./hr. $1,004.73 $1.55 8,000- 60-65 380 2pm 
Shale 8%” x 4” Core Bit 18,000 


BISTENAU FIELD, WEBSTER PARRISH, LOUISIANA 


Limestone 456 ft. 28 ft./hr. $1,436.57 $3.15 6,000 90-100 120 gpm 
4%," Drilling Bit 


SOUTH COAL CREEK FIELD, NATRONA COUNTY, WYOMING 


Sundance Red Beds 760 ft. 3 ft./hr. $ 750.08 $ 99 , 


5,000- 120 100 gpm 
4114” Drilling Bit 6,000 








Christensen’s now offer diamond core and drill bits on a 
rental basis. For information and price per foot rental costs 
contact the sales and service office nearest you. 


CHRISTENSEN saine: 


1937 SOUTH SECOND WEST «+ SALT LAKE CITY, UTAH 
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Let’s pretend we cored some shale, 
with part sand and the sand showed 
fluorescence and tasted like oil. It 
doesn’t look too good, but we want to 
know what’s there, so we run a drill- 
stem test. 

This test will cost us about $800 plus, 
the plus being for any little deviation. 

The drillstem test is accomplished. 
Say we got oil and salt water, about 
half and half, with a good working 
pressure and good bottomhole pres- 
sures so we’re a little encouraged and 
drill ahead. 

Let’s have good luck for the next 
1000 ft. No shows, but still good luck, 
because we haven’t hit heaving shale, 
or a salt water river, haven’t stuck the 
pipe, and no idiots have dropped an old 
tinred overshoe in the hole. Now we’re 
down around 9500 ft, making good 
progress because we’re drilling in the 
soft shale of the lower Gulf Coast, and 
we're approaching the sand that the 
major company didn’t want. 

Finally, we get to 9713 ft. The super- 
stitious driller wants to cut another 
foot, just to stave off any bad luck, but 
this argument is settled, officially at 
least, when the electrical log measures 
the hole at 9715 feet. The electrical log 
confirms the sad fact that the only pros- 
pect in that area is salt water. 

But the electrical log also indicates 
we’re right on top of a new sand, and 
who knows, maybe we have a big dis- 
covery. So we start drilling again, and 
sure enough, before long the darn hole 
starts kicking—or, if you please, hic- 
cupping. In fact, it is burping like a 
dogie calf by the time the crew gets 
those $8000 blowout preventers closed. 


Fishing 

When your blood pressure cools 
down about the same as the well’s tem- 
per, you realize it wasn’t really a blow- 
out. Just enough to foul things up good, 
and still not promise of a real discovery. 
Just enough to stick the pipe, quite 
firmly, in the bottom of a six-inch hole, 
9931 ft down in the dark earth. 

The fishing tools are delivered by 
truck from Corpus Christi. The con- 
tractor and his toolpusher keep up a 
running argument about whether the 
drill pipe is stuck in the north end or 
the south end of the six-inch hole. 
Nothing much else breaks the monot- 
ony of the fish, fish, fishing for that 
stuck pipe. Nine days and no score later 
we give up, cut off the bottom hunk of 
the elusive metal, then cut and pull 
the rest of the suff. 

You know that sand must be pretty 
good or the well wouldn’t have kicked. 
But there’s too much junk down in the 
hole to drill through and see what the 
sand really is worth. 

The best solution is to try to side- 
track around that fish. 
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You drive over to Alice to hire a di- 
rectional driller, and this sets you back 
another $18,000, not counting that 
quick beer. The directional driller 
shows up at daylight, complete with a 
few gadgets and starts mumbling. 

You figure the idiot probably will 
end up drilling straight up but by now 
it doesn’t matter. Your kids barely re- 
member you now, and anyway, you had 
to cash in their college insurance to 
hire the directional driller. 

The cost of the cement used to plug 
back to 8000 ft, so the directional 
driller can start his slanted hole means 
very little to you now, and things go 
pretty smooth. 

Sure enough, when we get that 
slanted hole down to 9963 feet, some 
32 feet deeper than the first hole, we’re 
right in the middle of a fairly thick 
sand (thick to a broke oilman, that is). 
We’ve had too much trouble already to 
risk a drillstem test (or spend the money 
for it either) in this slanted hole, so we 
decide to set pipe. 


Opened by Mistake 

Of course, we didn’t really get oil. 
It was distillate, which is kinda like oil 
and kinda like gasoline. A couple of 
weeks later, after the Christmas tree. 
separators, storage tanks and other stuff 
are up, you hire an engineer to plot on 


a graph and show the public—and espe- 
cially the Railroad Commission—that 
your well has a calculated open flow 
potential of five and a quarter million 
cubic feet of gas per day, and besides 
that will produce 17 bbl of distillate 
per million cubic feet of gas. 

The Railroad Commission is right 
cranky about wasting Texas gas, so they 
won't let us produce the distillate unless 
we find a market for the gas, and that 
means we have to lay a four-inch line 
to the nearest transmission line. There 
goes another $38,000, but at least now 
we're in a position to start paying our 
debts. 

Let’s see now. We can sell about a 
million cubic feet of gas a day, for the 
Railroad Commission lets us produce 
25 per cent of our open flow potential. 
And the well makes 17 bbl of dis- 
tillate per million cubic feet of gas. 
We'll get about $3 a barrel for the dis- 
tillate and about $100 for the gas. Say 
$150. 

The landowner gets $18.90 of this, 
as his one-eighth, and your wife’s 
Uncle Charley, who put up some of the 
finance and took a one-eighth override, 
gets another $18.90. That leaves us 
$111.20. 

Subtract $111.20 from $257,307.43 
... That leaves... Holy Toledo, the 
kids’ll never get to college on this well 


... This thing will never pay out... 
All we can do is drill another well and 
hope it will be better. kee 


Educational Needs Cited 


The U. S. Defense Secretary and the 
president of the American Association 
of Petroleum Geologists, top speakers 
at the New York Oil Finders Conven- 
tion recently, urged increased attention 
to America’s Educational system, 
termed inadequate to the needs of the 
future or of present national security 
requirements. 

Robert B. Anderson, U. S. Deputy 
Secretary of Defense, said the U. S. 
educational system “needs virtually 
everything — new schools, classrooms, 
recreational facilities, shops and labor- 
atories.” Anderson charged financial! 
problems besetting private colleges 
make their continued existence ex- 
tremely problematical. “We have a 
great deal to do in the field of better 
utilization of our manpower potential,” 
he added. 

Elaborating on this theme, Edward 
A. Koester, retiring head of the petro- 
leum geologists’ group, urged defer- 
ment from military service for some 
Association members. 

“Petroleum geologists,” he said, 
“should be carrying a traverse rather 
than a Browning automatic.” 
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Geofrac is The Chemical Process Company's special gel for frac- 
turing and acidizing in a single operation. 

It is exceptionally stable at high temperatures (240°), emulsion- 
preventing additives can be added to the acid phase effectively, it 
breaks out well, it has a good viscosity, good gel properties, and has 
a low fluid loss. 

Geofrac has virtually unlimited sand-carrying abilities; we have 
run as much as 6 Ibs./gal. with particularly effective results. 
Solutions are available with either 15 per cent hydrochloric acid 
(recommended for limestone and dolomite) or 5 per cent (for other 
formations). No gel-breakers or other solutions are necessary to 
clean up, no deposition is left in the well or the formation, and little 
or no shut-in time is necessary. 

If you are not fully acquainted with Geofrac-5 and Geofrac-15, 
ask your nearest Chemical Process Company station for more 
details. Or write to us in Breckenridge, Texas; we'll be glad to 
send you illustrated literature and other data without obligation. 











































































































































































































































FIRST PETROLEUM ENGINEER 
GRAD HONORED AT PITT 


Forty years ago, Frederick Arthur 
Johnson walked across a platform «t 
the University of Pittsburgh and re- 
ceived the world’s first degree of pe- 
troleum engineer. 

This month his alma mater wil 
honor him on the anniversary of that 
occasion with a memorial certificate. 

In special ceremonies in conjunctioi 
with a dinner session of the Pennsy/- 
vania Grade Crude Oil Association 
meeting at the William Penn Hotei, 
Johnson will be awarded his certificate 
by H. G. Botset, professor and head 
of petroleum engineering in the Pitt 
Schools of Engineering and Mines. 

When the Oil City petroleum engi- 
neer and geologist became the first per- 
| son to receive a degree in his field at 
| the June commencement in 1915, he 
| was, as he puts it—along with two 
others in that graduating class of eight 
—*“casting my lot with the unknown.” 

How “unknown” it really was is 
well-illustrated by Johnson’s recollec- 
tion that during his first interview for 
| a job following graduation, a Standard 
| Oil official inquired of him, “What is 
| a petroleum engineer?” 

Discussing the early days in his pro- 
fession recently, Johnson recalled that 
the road of the petroleum engineer was 
not an easy one. He had considerable 
difficulty convincing the hard-headed 
oil operator that a petroleum engineer 


DON’T BE MISLED BY PRICE ALONE! | could become a useful asset to the 
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THE EFFICIENCY OF 


PATENTED PROCESS 


PACK 


HAS NEVER 
BEEN EQUALLED! 











| business. 
There is NO substitute for DIESELPAK’S Patented Filtering Process for Heavy | There was little for the petroleum 
Duty Compounded oils AT ANY PRICE. The DIESELPAK cleans more oil faster— engineer to do but to follow explora- 
keeps it CLEAN longer—and gives more service and better engineered protec- tory avenues of employment in for- 
tion than any other filtering element. It PAYS to get the BEST! eign countries “for intrepid wildcat- 


ters such as M. L. Benedum or enter 


oe -V 0): -1° ee?) ee ee) ee 8 A a ee ice =the oil business on his own and spend 
his and other people’s money with 





¥ PROTECTS ENGINE varying degrees of success.” 
The DIESELPAK is designed to remove not only Petroleum engineering has come 
ABRASIVES but also CONTAMINANTS such as mois- LUBER-FINER PACKS a long way since early days, and is in- 
ture, carbon, acid, etc., from oil, and is engineered | AVAILABLE: creasingly important in our national 
to keep the filtering media and the removed contami- economy. Its growth is in many ways 
nants from migrating back into engine. 1. REFINING PACK —Intro- directly related to pioneer work at the 
+ EXTENDS PERIODS BETWEEN DRAINS duced he po ay = - University of Pittsburgh which first 
se stra mineral oils, : : 1 in- 
The DIESELPAK collects and holds even the most | yy uy aoe tne recognized the potentials of the oil in 


fuel oils, hydraulic oils, and inhi- 


dustry and organized a curriculum to 
bited industrial oils. 


prepare men professionally for petro- 


finely dispersed contaminants without affecting or 
removing compound additives from the oil. A glance 











at the dip stick will show that the oil is CLEANER— 2. DIESELPAK — First made leum engineering. 

symbol of better lubrication and longer oil life available in 1941, the DIESELPAK The center of oil production has 

enjoyed only by Luber-finer users. was primarily designed for use moved from Pennsylvania to the South- 

V TAKES LESS OIL with H. D. detergent compounded west but the Pitt petroleum engineer- 

The DIESELPAK because of its engineered construc- oils and has also achieved out- ing department—one of 15 accredited 

tion requires 2 to 4 quarts less oil than spongy sub- standing results when used with in the United States—continues to at- 

stitute filter elements being offered for use in the fuel oils and straight mineral oils. tract many students. 

Luber-finer housing. This is an additional saving The department now has an enroll- 

enjoyed when using the DIESELPAK. | ment of more than 100 students, with 
WRITE FOR COMPLETE INFORMATION TO DEPT. 691 more than 700 alumni scattered 


; throughout the oil producing areas of 
LUBER-FIl NER, INC., 2514 S. Grand Ave., Los Angeles 7 the world—in 28 states, the District of 
- Columbia and 8 foreign nations. 
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Kansas Water Flood 





THE Seeley unit water-flood project 
in Greenwood County, Kansas, has 
had a long and successful record, and 
is an example of the benefits that can 
be derived from this type of second- 
ary recovery when conditions are fa- 
vorable. During the first 10 years of 
operation the unit recovered approxi- 
mately 3,570,000 bbl of oil, or 200 
bbl per acre-foot, and promises to pro- 
duce profitably for several more years. 

The Seeley Unit is located in Sec- 
tions 4, 5, 6, and 9, Township 23 
South, Range 11 East, in a portion of 
the Seeley-Wick pool. The principal 
oil-producing reservoir is the Bartles- 
ville sand, Cherokee group, Pennsyl- 
vanian age. The Bartlesville sand reser- 
voir is under water flood in the Seeley 
Unit. 


Primary Production 

Oil production was discovered in 
the Seeley area in 1922. It was discov- 
ered by wildcatters playing the oil 
productive trend established earlier 
through Cowley and Butler counties. 
Cable tools were used for drilling these 
early fields. Well records were not too 
accurate. Some of the larger Bartlesville 
pools in this general area of eastern 
Kansas had free gas caps and a pro- 
ducing oil/water contact. Insofar as 
the record is concerned, this field had 
neither a free gas cap nor producing 
oil/water contact. 

The Bartlesville sand reservoir was 
estimated from original well records 
to have a sand thickness of 60 ft; how- 
ever, coring and logging data obtained 
during development of the water flood 
project indicated a net effective sand 
thickness of 33 ft. 

Completion of the wells in this area 
ws usually effected by shooting the 
pay sand with nitroglycerin. After 
shooting, average wells potentialed 
from 150 to 400 bbl of oil per day; 
however, potentials varied from a 
show of oil to 600 bbl of oil per day. 
Productive capacities of the wells de- 


Senior petroleum ga Magnolia Petro- 
lecm Company, Wichita, Kansas. 
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Seeley Unit Successful Operation 


During first 10 years of operation approximately 3,570,000 
bbl of oil were recovered, or 200 bbl per acre-foot 


H. E. SCHWARTZ, JR.* 


clined rapidly after completion. Most 
wells went on the pump shortly after 
completion, if not initially. Pumping 
was accomplished with standard rig 
fronts and power takeoffs. At the time 
of unitization, all wells were pro- 
duced via central powers and pump 
jacks. 

Primary oil recovery from the origi- 
nal Seeley Unit was estimated at ap- 
proximately 3,560,000 bbl. This oil 
production was obtained from approxi- 
mately 540 productive acres. Using 
sand thickness data of 33 ft deter- 
mined during development of the 
water flood project, the primary recov- 
ery amounted to 6593 bbl per acre or 
200 bbl per acre-foot. 


Secondary Recovery 

Late in 1939, the several oil pro- 
ducers in Section 5, Township 23 
South, Range 11 East, began seriously 
considering some form of secondary 
recovery operation. At that time, sev- 
eral successful gas repressuring and 
cycling operations has been carried on 
in Bartlesville sand reservoirs of east- 
ern Kansas. Therefore, this process 
of supplementing natural reservoir 
energy for the production of oil was 
first considered by the several opera- 
tors. A study of the application of gas 
repressuring and cycling to the Bartles- 
ville reservoir underlying Section 5 
indicated that a period of about 24 
years would be required to deplete 
the reservoir by this method. 

York State Oil Company had started 
water flooding the Bartlesville sand in 
Section 32, Township 23 South, Range 
11 East, just north of Section 5, in 
1935. The results of this water flood 
had been very satisfactory. Perform- 
ance of this water flood indicated a 
large additional oil recovery was to be 
obtained in a relatively short time inter- 
val at considerable economic profit. 

The several oil operators in Section 
5, Township 23 South, Range 11 East, 
decided after several meetings to apply 












the water flooding technique of sec- 
ondary recovery operations to their 
properties. 


Unitization 

On August 5, 1942, the unitization 
agreement of the Seeley Unit was 
signed by the several operators. Mag- 
nolia Petroleum Company was selected 
as operator. The various properties 
were combined and operated as a unit 
as of 7:00 o’clock a.m., September 1, 
1942. This original unit was composed 
of all except the W/2 NW/4 of Sec- 
tion 5-T23S-R11E, and the S/2 SE/4 
of Section 6-T23S-R11E, Greenwood 
County, Kansas. Subsequently, the unit 
was extended to include the SW/4 of 
Section 4, the W/2 NW/4 of Section 
5, the N/2 SE/4 of Section 4, and 
the NW/4 NW/4 NW/4 of Section 
9-T23S-R11E. A small school land 
tract in the southwest corner of the 
SW/4 of Section 4-T23S-R11E was not 
included in the unit. Participation fac- 
tors of the several operators in the 
unit were determined by the average 
ratio of the following items: 

1. Operator’s gross production of 
six-months interval ending June 1, 
1942, to unit’s total gross production 
for the same time interval. 

2.. Operator’s number of producing 
well’s to unit’s total producing wells. 

3. Operator’s cumulative produc- 
tion to June 1, 1942, to unit’s total 
cumulative production at that date. 

4. Operator’s developed acres to 
unit’s total developed acres. 


Water Flood Development 

The water flood began with the de- 
velopment of a pilot area principally 
in the SE/4 of Section 5. The pilot 
area was bounded by the following 
wells: Nos. 24, 25, 26, 27, 34, 41, 40, 
39, 38, and 37 (Fig. 1). Six input wells 
were used in the pilot area. The well 
spacing pattern was the 10-acre 5-spot 
arrangement. The first 4 of these in- 
put wells started taking water on Jan- 
uary 14, 1943. The remaining 2 input 
wells were put into service on May 21, 
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Seeley unit, Seeley-Wick pool, Greenwood County, Kansas. 


1943. Initial water injection rates were 
approximately 5 bbl per day per foot 
of effective pay sand. Water for injec- 
tion was produced from the Douglas 
sand found at a depth of about 850 ft 
in the unit area. Supply water was 
pumped to a central water tank and 
then into the input wells by gravity. 

First positive oil production increase 
attributed to water flooding was ob- 
tained in February, 1944. Oil produc- 
tion continued to increase until Feb- 
ruray, 1949, when the peak production 
of about 3000 bbl of oil per day was 
reached. The effect of the water flood 
may be seen by comparing the peak 
daily average production to an ap- 
proximate 50 bbl of oil per day pro- 
duction at the inception of program. 

After obtaining the initial oil pro- 
duction increase from the pilot water 
flood, the remaining floodable acreage 
of the unit was developed by a series 
of extensions from the pilot area. A 
total of eight extensions were made, 
the last of which was completed in 
September, 1947. These extensions in- 
cluded completion of line input wells 
along the north and south lines of Sec- 
tion 5 in cooperation with offset op- 
erators. Minor infill development oc- 
curred at irregular intervals to the end 
of 1950. 

During development, additional 
water supply wells were completed 
until a total of 11 were in use. Daily 
injection rates were maintained at 
about 5 bbl per day per effective 
foot of pay. In 1947, however, it be- 
came apparent that, under the gravity 
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system, the injection capacity could 
not be maintained. Injection rates and 
oil producing rates began to level off 
and decline during 1948. The produc- 
tion curves, Fig. 2, show the relation 
of oil production to water injection 
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after allowances are made for some 
minor additional development. 

In November 1948, a pressure water 
injection plant utilizing 3 triplex pumps 
was put in operation. Injection rates 
were increased to about 6 bbl per day 
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per foot of pay. The effect on daily oil 
production is obvious in the produc- 
tion curves shown in Fig. 2. Injection 
pressures were about 300 psig when 
the pumps were placed in operation. 
injection pressure gradually increased 
to 600 psig by the end of 1949. The 
average operating injection pressure 
has remained at near 600 psig to date. 
The water supply and produced water 
gathering systems were closed to the 
atmosphere. The closed water system 
and pressure plant resulted in satisfac- 
tory water injection rates in the unit. 
During the peak production period 
the produced water/produced oil ratio 
began, and has continued, to increase 
at an accelerated rate. In.July, 1949, 
the produced fluid approximately 
equaled the injected water for the first 
time, indicating 100 per cent fill-up 
of the void spaces in the reservoir. 
Since passing the peak production 
period in early 1949, the daily average 
oil production has declined along a 
gradual parabolic curve. Water pro- 
duction has increased at an accelerated 
rate. Total fluid production has re- 
mained a function of water injected 
within small limits. To February 1, 
1954, the unit has produced approxi- 
mately 3,570,000 bbl of oil and 22,- 
980,000 bbl of water. Total water in- 
jected has been about 31,350,000 bbl. 
This secondary recovery of oil-amounts 









to 6432 bbl per acre, or 200 bbl per 
acre-foot, or approximately equals the 
primary oil recovery of the unit. Addi- 
tional oil production from this unit is 
a direct function of economics. At the 
present time, however, it is estimated 
that the unit may be operated at an 
economic profit for several more years. 

Currently, there are 62 producing 
wells, 60 water injection wells, and 11 
water supply wells on the Seeley unit. 


Participating Operators 

The several operators participating 
in the Seeley unit at the present time 
are: Cities Service Oil Company; T. C. 
Johnson; James D. Sparks, Margaret 
Sparks Downing, and R. C. Sparks; 
E. B. Shawver; Sinclair Oil and Gas 
Company; Tide Water Associated Oil 
Company, and Magnolia Petroleum 
Company, operator. 
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Emulsion Muds Drill Faster 
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In almost all areas, emulsion muds 
(oil-in-water systems) increase drilling 
rates, make better hole conditions, 
drill into pay formations better, afford 
better coring, and protect the pay zone 
from water more effectively. Such fac- 
tors are easily projected into substan- 
tial cost and time savings. 
Seeco-Mul, added to the system in 
quantities of 2 to 3 Ibs./Bbl., effec 
tively disperses the oil in emulsion 
muds which affords better lubricating 
qualities and allows faster drilling, re- 
duces frictional drag on the drill stem, 
and provides a higher velocity of the 
fluid on bottom. Seeco-Mul also forms 
a thin but exceptionally tough wall 
cake and is an excellent material for 
reducing interfacial tensions. It is ex- 
ceptionally stable at high temperatures 
and high pressures, it is readily sol- 
uble in cold water, and no special 
equipment or instructions are needed. 
Your mud dealer will be glad to tell 
you about many more features — or 
write to us; we'll send you full par- 
ticulars without obligation. Crossett 
Chemical Company + Crossett, Ark. 
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Survey of results shows 
50 per cent increase in 


production over 1953 


Exploration 





In France 









J. Dupouvy-Camet 







DuRING 1954 a new field was dis- 
covered at Parentis, France, near Bor- 
deaux, in the Aquitaine basin, where 4 
wells flow 7000 bbl daily. This is an 
extension of the Lacq deep gas field, in 
the southern Aquitaine basin. Oil shows 
were in the Paris basin. 

A deep gas field at Lacq dome was 
discovered in 1952 in the southwestern 
Aquitaine basin and, in 1951, a little oil 
field at Staffelfelden, near Mulhouse, in 
the southern Alsace Valley.? 













Aquitaine Basin 
Parentis. 1954 has been marked by 
the very important discovery of Paren- 


1The Petroleum Engineer, March, 1954 — B-25 
to B-34. See also The Petroleum Engineer, April, 
1952 — B-58 to B-70. 
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Has Record Success In 1954 


tis oil field by Esso-Standard SAF. 
In March, 1954, Parentis 1, 45 miles 
SSW from Bordeaux harbor, hit an oil- 
impregnated series of dolomite, lime- 
stone, and anhydrite of Lower Creta- 
ceous (Neocomian) to Upper Jurassic 
age, between 7300 ft and 7870 ft. Well 
No. 1 was completed in April, 1954, 
with a production of 3500 bbl per day. 
At the end of the year, 4 wells were 
producing 7000 bbl per day. 
Development of this promising field 
and exploration of the permit, both in 
the Neocomian basin and outside on 











Jurassic and Permo-Triassic problems, 
are continuing. 

Lacq. The Lacq oil field, discovered 
in 1949, had been completely devel- 
oped at the end of 1952. Production is 
now approaching 2,000,000 bbl yearly, 
in a shallow Senonian limestone. On the 
same structure, a deep gas field had 
been discovered in 1953, with a high 
hydrogen sulfide content (18 per cent 
H?S). Wells No. 4 and 5 were drilled 
in 1954 for the development of this big 
reservoir which revealed a considerable 
extension (more than 10,000 acres). 








TABLE 1. Results of exploration in France. 





Oil | Condensate Gas 
production production production 

(bbl (bbl) MMef 
1948 360,000 100,000 6,144 
1949 464,000 158,000 8,050 
1950 878,500 200 ,600 8,651 
1951 2,031,570 235 ,043 19,626 
1952 2,376,535 257 ,332 9,745 
1953 2,400,000 230,000 8,600 
1954 3,604,120 241,515 9,472 


Seismic 

Number of rigs party Footage 

Heavy medium months drilled 
234,850 
281,720 

348,600 
12 22 55 454,200 
12 12 90 413 ,020 
12 11 100 281,670 
7-16 4-8 143 362,077 
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About 2700 ft of the reservoir has 
been drilled through between 11,000- 
and 13,700-ft depth. Production is 
planned to be started in 1955, after the 
testing of anti-corrosion pipes and 
tubing. 

St-Marcet. More to the East, St-Mar- 
cet gas field is steadily producing 9500 
billion cu ft gas yearly with 240,000 
bbl of condensate. 


Paris Basin 


First test was spudded in 1953 in 
the Paris basin, near Verdun town, by 
the Régie Autonome des Pétroles, the 
company operating St-Marcet gas field. 
Second test, at Courgivaux, 50 miles 
east of Paris, explored the whole 
stratigraphic sequence before entering 
granite toward 10,000 ft. Numerous 
oil shows and oil bleeding cores have 
been encountered in the Middle Juras- 
sic limestone, but no production. 

On the Bray anticline, the same com- 
pany spudded a well in May, 1954, 
which encountered, in the same hori- 
zons, gas and oil shows and even a little 
uneconomical production (about 1500 
bbl in 1954), at a low depth toward 
1650 ft. 

Near Nancy, two wells drilled by 
the Société Nationale des Pétroles 
d’Aquitaine, the company operating 
Lacq field, have tested the possibilities 
of Permian and Carboniferous series. 








Alsace Valley 


In 1954 , all concessions in this old 
petroliferous province were grouped 
by PREPA, which continued systematic 
exploration of the Rhine graben. 

Production from the Oligocene sands 
in the old Pechelbronn concession is 
steadily decreasing. The little Staffel- 
felden field near Mulhouse produced 
216,000 bbl in 1954. 


Other Basins 


In the Languedoc and Provence 
basins, (with the little Alpine basin of 
Digne), no positive results could have 
been obtained. All wells in Bresse 
(Saone River basin) and Savoie (Al- 
pine basin) and Jura mountains have 
been abandoned. 


Conclusions 


Results of 1954 exploration and de- 
velopment are summarized in Table 1, 
The modest oil production of France, 
always increasing, reached again a new 
high in 1954, from 2,543,780 bbl in 
1953 (7060 bbl average per day) to 
3,604,120 bbl in 1954 (9874 bbl aver- 
age per day). 

Many companies applied for new 
“exploration permits” in 1954 and the 
major part of the useful sedimentary 
area of France has been now covered 
by applications. 


*** 
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Writs for Complete Information 
HERCULES TOOL COMPANY 


Manufacturers of Oil Field Equipment 


GENERAL OFFICES AND PLANT e 
Export Representative Oil Field Equipment Co., Inc. « 





split cone packing rings. 


TULSA, OKLAHOMA 


All Hercules Stuffing Boxes are made of high 
grade malleable iron which prevents shattering 
if rods drop. They are tested to 3,000 pounds 
psi pressure and all use the famous Hercules 
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uTYPE DP 
LEX 
puP 20 


30 Church Street, New York, N. Y. 


ED D 
a packe 


SEE PAGE B-59_ 


STUFFING 
BOXES 


1 

The old reliable, tried and 
proved in thousands of 
wells from coast to coast 
and for many years. 


2 

A combination Stuffing Box 
and Pumping Tee. Makes a 
short connection and bolt 
lugs on body placed low to 
prevent fouling elevator 
links, No Bell Nipple 
needed as top of body will 
support elevator. Full open- 
ing — unnecessary to re- 
move body when pulling 
or running rods. 


Designed for use on wells 
that flow intermittently and 
is especially desirable for 
wells located near build- 
ings, fire hazards or grow- 
ing crops. Two compression 
bolts, in bottom sections are 
tightened on Cone Rings to 
pack-off while replacing 
packing in upper section. 












EXPLORATION ACTIVITIES 





ITALY 

% Societa Petrosud (Gulf Oil Com- 
pany and Montecateine) has found .a 
26 ft oil-bearing sand in its Gigno No. 
2. The well, in Alanno in the Province 
of Pescara, topped the sand at 2625 
ft. The confirmation well is 1640 ft 
north of the successful Gigno No. 1. 
The first pay zone is being temporarily 
passed up and drilling is progressing 
at a depth of 3280 ft in an attempt to 
find additional pay sections. The sec- 
ond well was spudded March 14 of this 
year, and is in the non-productive 
southern part of Italy. 


KANSAS 
% Cities Service is locating a 4650 ft 
Arbuckle test on its 480-acre West 
Willowdale block in Kingman County. 
The test is 1.5 miles southwest of the 
Willowdale field and will be called 
Arensdorf B No. 1. It will test the 
Lansing-Kansas City, Mississippian, 
Viola, and Simpson as well as the Ar- 
buckle. 


ECUADOR 


* A Pantapec Oil Company subsidi- 
ary, Manabi Exploration Company, 
has made its second discovery on its 
San Raimundo concession. This wild- 
cat flowed at a rate of 96 bbl per day 
of 48 deg crude from a depth of 988 ft. 


NEVADA 


* In Nye County, Shell Oil has aban- 
doned its Eagle Springs No. 58-26 at 
a total depth of 8300 ft. The failure 
was located some 2000 ft northeast of 
the company’s discovery well. 


ARKANSAS 


* Arkansas Western Gas Company 
has completed a dual-zone gas dis- 
covery on a big spread one mile south- 
east of Jethro in Franklin County. The 
No. 1 Oscar White recorded 1,250,000 
cu ft of gas per day in the Atoka at a 
depth of 1751-63 ft and a flow of 1,- 
000,000 cu ft from a pre-Atoka sand 
at a depth of 2170-85 ft. Bottom hole 
pressure was 697 Ib. Total depth of the 
wildcat was 2743 ft, with casing set 
at 2234 ft. 


COLORADO 


* M. J. Stansburg, a Bakersfield, Cali- 
fornia, operator, has announced dis- 
covery of oil in Bent County, in the 
southeast corner of the state. An un- 
disclosed quantity of 36.4 deg oil was 
recovered from a depth of 4645 ft 
from the company’s No. 1 Cordes and 
Oberlander. El Paso Natural Gas Com- 
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pany has begun operations on a wild- 
cat six miles southeast of Las Animas. 
Stansburg’s discovery is about 25 
miles south of the southwest Eads pool 
in Kiowa County. 


NEW MEXICO 


*% Three miles south of the Gladiola 
field in northeast Lea County, Sunray 
Mid-Continent has registered a new 
discovery in the Wolfcamp lime. The 
company’s No. 1 E. O. Fulton, which is 
drilling ahead at 9874 ft toward a De- 
vonian objective, recovered 5250 ft of 
clean oil and 270 ft of mud and fresh 
water on a three-hour drillstem test at 
9678-711 ft. Bottomhole pressure on 
test was 930 Ib. 


CALIFORNIA 


*% Fred A. Miller, operator, will drill 
Yanssy No. 1 as a northeasterly offset 
to The Texas Company’s Richard Es- 
tate No. 6 discovery well near Arvin 
in Kern County. The Texas well was 
recently completed from 6400 ft in the 
Chanac sand for 177 bbl per day of 
33.3 deg oil cutting 41 per cent and 
140,000 cu ft of gas through a 13/64- 
in. bean. 








*% Shell Oil Company has completec 
what may prove to be the most signifi 
cant oil discovery in California this 
year. Posuncula No. 1, located near th« 
Strand and Canal oil fields southwes: 
of Bakersfield in Kern County, on : 
12-hour test flowed at a rate of 1816 
bbl daily of 33.5 deg oil. The well was 
drilled to a total depth of 14,224 fi 
and is producing from the top of th 
Vedder zone from an interval at 12,360 
to 12,410 ft. Shell has approximately 
2000 acres in its Posuncula Kern 
County Land Company lease. 


*% Richfield Oil Corporation made a 
new pool discovery at Wheeler Ridge 
in Kern County with the completion 
of KCL G No. 87-22, which came in 
for 164 bbl per day of 17.5 deg oil 
through a 22/64-in. choke. The new 
production is located three-fourths of 
a mile northeast of the Wheeler Ridge 
field. 


* Richfield Oil Corporation has staked 
location for another test on the F. K. 
Perkins lease in Cuyama Valley. The 
new test, F. K. Perkins No. 33-35, is 
situated about 3% miles northeast of 
the South Cuyama field. It is expected 
to go to about 7000 ft. 








SUMMARY OF DRILLING ACTIVITY FOR MAY 


(As Compiled by Rinehart Oil News Staff) 





New Wildcat 
locations completions 
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The barrel of oil you discover or purchase, in place in 


a reservoir, is not a barrel of oil when it reaches the 
stock tank. 


Specifically, as one barrel of reservoir oil is brought to the 
surface (and its gas comes out of solution) it shrinks to 
less than a barrel. Often this deterioration of reservoir 
revenue runs as high as 60 percent. 


You can’t eliminate the loss but you can minimize it. 
Because the shrinkage factor is directly related to the 
amount of gas allowed to evolve from its oil at the 
separator, an analysis of the reservoir’s individual fluid 


RESERVOIR FLUID 


characteristics and behavior will reveal the proper choice 
of back pressure on the separator for obtaining an optimum 
balance of reservoir material. 


This particular use of a Core Lab Reservoir Fluid Analysis 
Report is only one of several direct benefits. Jf obtained 
and applied early in the life of key wells these P-V-T dat: 
provide a key to establishing and maintaining a sound 
overall economic-engineering program throughout the pr 
ductive history of an entire field. 


Proportionately, no other set of reservoir data can hav: 
more tangible effect on present and deferred income 
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CORE LABORATORIES, INC. 
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MIDLAND, ABILENE, SAN ANTONIO, TYLER, TULSA, FORT WORTH, WICHITA FALLS. SHERMAN, CKLAHOMA C 
‘ORE, BARTLESVILLE. PAMPA, ARKANSAS CITY, GREAT BEND, NEW ORLEANS, 


SHREVEPORT, HATTIESBURG, LAFAYETTE, DENVER, BAKERSF 


ER, BILLINGS, WORLAND, STERLING, EL DORADO, LUBBOCK, FARMINGTON, LOVINGTON, MONAHANS, SAN ANGELO; CALGARY, EDMONTON, REG 
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THE BEST 
WAY TO 


LOWER 


OPERATING 
COSTS.... 


LOWER 





1A REDA 
PUMP INTO 
= YOUR WELL 


With continually 
rising labor and invest- 
ment costs, economy of 
operation is of para- 
> mount importance in 
producing wells with 
decreasing oil-water 
ratios. 








Reda pumps are 
given consideration as 
original or replacement equipment 
because of their known performance 
in producing fluid at a lower cost per 
barrel, thus often extending the ulti- 
mate economic life of wells. 





Improved engineering and design 
have increased operating life. In- 
creased operating life means lower 
labor cost per barrel, Jower invest- 
ment cost per barrel, Jower mainte- 
nance cost per barrel: lower cost per 
barrel produced. 


PUMP COMPANY 
a 








BARTLESVILLE, OKLAHOMA 
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Exploration 


*% Richfield is now moving one-half 
mile southwest of the Wheeler Ridge 
field to drill KCL D No. 8-31, to make 
an Eocene test. 

*% The Texas Company is preparing 
to drill Bixby Ranch (NCT-1) No. 1, 
a wildcat northeast of Seal Beach, in 
Orange County. The well will be on 
Sec. 36, 4-12. 

*% Standard Oil Company of Cali- 
fornia made a new discovery in the 
City of Taft, Kern County, with the 
completion of 57 13C near the Taft 
Community Hospital. The well was 
completed on the pump for initial pro- 
duction of 122 bbl per day of 20.5 deg 
oil from a plugged depth of 3740 ft. 
Total drilled depth was 8350 ft. 

* Humble Oil & Refining Company 
has abandoned Arthur A. Conn No. 1, 
in an area west of Wasco in Kern 
County. The wildcat was drilled to a 
total depth of 8300 ft. 

* General Petroleum Corporation has 
made two important gas discoveries in 
the Willows area of the Sacramento 
Valley. Capital No. 17-2, bottomed at 
5692 ft, had a flow rate of 4,600,000 
cu ft of gas per day. Capital No. 30-1 
was completed from a perforated in- 
terval, 4812-4875 ft, for a flow rate of 
890,000 cu ft of gas per day. 

* Signal Oil and Gas Company is pre- 
paring to spud Signal-Union 73-33, a 
wildcat in the Temblor Ranch area of 
Kern County. The location is approxi- 
mately 612 miles northwest of the Bel- 
gian Anticline field and 4 miles north 
west of the Maddux Ranch field. An- 
ticipated depth of the well is 5500 ft. 
Signal has 2246 acres under lease in the 
area, plus 374 net acres held jointly 
with other operators. Signal-Union 73- 
33 will be drilled on a 400 acre lease 
held jointly with Union Oil Company. 


CANADA 

* In Alberta, Canada, Southern Pro- 
duction Company, Inc., Ferrier 12-23 
has been potentialed at 256 bbl of 43 
deg oil per day on 12-in. choke through 
perforations at 8208-25 ft in the Viking 
sand. The well is a southeast offset to 
the discovery well in the Ferrier field. 


KANSAS 

* Lion Oil Company has successfully 
completed the Brooks and Younger 
No. 1 in Barber County. This was a 
wildcat well in the Brooks and Younger 
unit, owned jointly by Lion and Gulf 
Oil Corporation, and operated by Lion. 
The well tested 72 bbl of 30 deg oil 
and 1,700,000 cu ft of gas per day 
through an 18/64-in. choke. Perfora- 
tions are from 4423 to 4428 ft in the 
Mississippi “Chat” but it is estimated 
that the well has 30 ft of pay zone. The 
unit owns 560 acres of leases surround- 
ing the well and Lion independently 
has 400 additional acres under lease 
adjacent the unit. 
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NIGERIA 

* A deep exploration well is being 
drilled at Ahuhwa in the Onitsha Prov 
ince in eastern Nigeria by the Shell. 
D’Arcy Petroleum Development Com- 
pany of Nigeria, a joint enterprise o! 
The British Petroleum Company anc 
Royal Dutch-Shell groups. The drillin; 
unit being used on the new well is the 
rig that recently completed a deep ex 
ploration well near Benin City. This 
wildcat reached a depth of just ove: 
6000 ft but extensive tests revealed no 
deposits of any importance. There were 
very slight indications of oil, but these 
were so small and associated with such 
a large volume of water as to have no 
productive significance. The fact that 
no production was established, how- 
ever, does not preclude the possibility 
that further exploration drilling may 
take place in the Benin area. 


ENGLAND . 
* Oil has been discovered in the first 
well drilled by The British Petroleum 
Company’s D’Arcy Exploration Com- 
pany at Egmanton in Nottinghamshire, 
England. The new discovery is six 
miles from the company’s Eakring 
field, which last year produced about 
430,000 bbl of oil. A show of good 
quality oil occurred at around 3200 ft 
in the same sand formation below the 
carboniferous limestone from which 
oil is produced at Eakring. Tests are 
being carried out to determine com- 
mercial potentialities. 


LOUISIANA 

* A new Miocene pay for the Bay 
Natchez field of Assumption Parish 
has been established by Cities Service 
in the completion of the jointly-owned 
Brownell-Kidd “A” No. 1 for a cal- 
culated open flow of 12,000,000 cu ft 
of gas daily. The new pay discovery is 
a 50 per cent joint-interest venture of 
Cities Service and Delhi-Taylor Oil 
Corporation. The two companies have 
9000 acres in the area. Originally 
drilled to 13,013 ft, the Brownell-Kidd 
“A” No. 1 was deepened to 15,205 ft 
and finally completed through perfora- 
tions between 13,638 and 13,648 ft. 
With the calculated open flow of 12,- 
000,000 cu ft of gas daily, the well is 
producing 30.5 bbl of 45.9 deg con- 
densate and 10.5 bbl of water with each 
million cubic feet of gas. 


* Cities Service is locating a 13,000- 
ft Miocene sandstone test on a 7143- 
acre block in Lafourche Parish. The 
test is the Bowie No. 1 and spots 8900 
ft south of the north line and 1500 ft 
west of the east line of Section 
2-14S-19E. Location of the Cities Serv- 
ice test is about 25 miles west of New 
Orleans and about 10 miles west of the 
Paradis field. 
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WYOMING 


x In Converse County, Southern Pro- 
duction reports the first pumping test 
‘on the Macauley State No. 23-5. The 
well pumped 106 bbl of formation oil 
in 24 hr through perforations at 
5614-28 ft in the Muddy sand. 

The Macauley State No. 23-6 has 
penetrated 12 ft of Muddy sand from 
5547 to 5559 ft. 


TEXAS 

* Gulf Oil Corporation’s No. 1 Jessie 
Chappell, 17 miles southeast of West- 
brook in Mitchell County, has opened 
up new Mississippian production in the 
area. The wildcat flowed 68.9 bbl per 
day through a 14/64-in. choke with 
perforations in the lime at 7775-95 ft. 
Gas-oil ratio was 1890-1. The discov- 
ery, bottomed at 7898 ft, is 312 miles 
north of the Spade-Ellenburger field 
and 1%4-mile northwest of shallow gas 
production. 


* Sun Oil’s Scurry County wildcat, 
the No. 1-D Shannon Estate, flowed 21 
bbl of oil in a 3% hour initial test, on 
choke, from perforations into the EI- 
lenburger at 8117-49 ft. Earlier, on 
_ drillstem test, the well flowed 119 bbl 
of oil in six hours at a depth of 
8120-46 ft. 


* Rowan Oil Company has estab- 
lished a third producing zone in the 


Spraberry Trend area in northwest 
Reagan County. The company’s No. 1 
Frank Schwertner established Clear 
Fork production at a depth of 6393- 
401 ft, and will dual complete both in 
the Spraberry and Clear Fork. After a 
500-gal acid treatment, the well flowed 
at a daily rate of 484 bbl of 36.1 deg 
oil from the Clear Fork on initial test. 
Flow was registered through a 2-in. 
choke with an gas-oil ratio of 879-1. 
The wellsite is one-half mile southeast 
of the common corner of Midland, 
Upton, Reagan, and Glasscock 
counties. 


* A field opener bottomed under Trin- 
ity Bay, The Texas Company’s State 
Tract 107, Well No. 1, has been com- 
pleted as a producer. A directional 
hole was drilled from location on north 
shore of Smith’s Point peninsula. On a 
24-hr potential test, the discovery well 
flowed 107 bbl of 33.8 deg oil through 
a Y-in. choke from _ perforations 
11,495 to 11,528 ft. Tubing pressure 
ranged from 1600 to 2000 Ib, and the 
gas-oil ratio was 2276 to 1. Total depth 
is 11,532 ft. It opened a new field about 
two and half miles southwest of the 
South Mayes field in Chambers 
County, Texas, and 15 miles south of 
Anahuac. 


* Oil was recovered on a drillstem 
test from perforations 5299 to 5329 ft 
in the Canyon sand at Southern Pro- 


Exploration 





duction Company, Inc., Frank L. Pitt- 
man No. 1, northwest offset to the com 
pany’s Oscar C. Rosson No. | in the 
Sweetwater (Canyon Sand) field, 
Fisher County. The well, with tool open 
2% hours, recovered 55 ft of 41.8 deg 
oil and gas cut mud and 50 ft of mud 
cut oil with no water. Southern Produc- 
tion owns a 50 per cent interest in this 
well, the remaining 50 per cent being 
owned by Sam Lett of Dallas on a 
farm-out from Texas Consolidated Oil 
Company. 


OKLAHOMA 


% Wilcox sand has been proved as a 
new producing zone for East Spring 
Valley field, Garfield County, Okla- 
homa, by Sterling Oil of Oklahoma, 
Inc. The zone discovery, the firm’s No. 
1 Rogers, flowed at a rate of 240 bbl 
daily, without water, through a 23/64- 
in. choke on completion test. Produc- 
tion was natural through perforations 
between 6100 and 6120 ft opposite 
First Wilcox sand. Application has 
been made for a testing allowable as 
a zone discovery. Sterling’s new com- 
pletion gives East Spring Valley its first 
production from this formation; prior 
drilling being chiefly for gas-condensate 
production in the Mississippi lime. No. 
1 Rogers.also had the Mississippi pay 
section and plans are to dually com- 
plete the well. 











DESIGNED EXPRESSLY TO 
PROVIDE DEPENDABLE CONTROL 
AND PROTECTION FOR ELECTRIC 
MOTORS OF OIL WELL PUMPING UNITS..... 


or write for Bulletin 500. 


Completely new from top to bottom, this new Nelson 
Oil Well Pumping Control has many exclusive features such 
as (1) plug-in time switch with permanently installed dial 
trippers allowing 15-minute “on” or “off” operation; (2) 
plug-in undervoltage relay; (3) plug-in undervoltage relay with 
sequence starting; and (4) plug-in start-stop push button. 
Gasketed enclosure is dust-tight, and a separate ventilated 
compartment is provided for overload relays. 

Ask your Nelson representative for complete information, 


THE REVOLUTIONARY, 
NEW, NELSON CLASS 500 


OlL WELL PUMPING CONTROL 


with beendnee : 
PLUG-IN 3 
features...... 
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Safety to personnel is assured by having all live parts cov- 
ered with doors which are interlocked with main switch. 


NELSON Z/%cZeec MANUFACTURING CO. 







































TULSA, OKLAHOMA 


217 N. DETROIT AVE. 





TELEPHONE 2-5131 
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* In East Los Angeles, California, 
General Exploration Company, op- 
erator for a group comprised of that 
company, Basin Oil Company, Bolsa 
Chica Oil Company, C. G. Willis and 
Christopher Oil Company, completed 
its eighth producing well in the Bandini 
field as an O’Connell zone discovery. 
The well is flowing 140 bbl per day of 
40 deg oil. The group is now drilling a 
development well in the previously dis- 
covered Nordstrom zone. This play is 
all centered in the general vicinity of 
the intersection of Atlantic and Wash- 
ington boulevards. In all the group con- 
trols about 1200 acres in the area, 400 
of which have been taken over by 
Standard Oil Company of California 
on a farmout. Standard is now drilling 
CWOD No. 1, a test on the sub-leased 
acreage near the intersection of East- 
ern and Slauson avenues, southeast of 
the group’s production in an untested 
portion of their block. 


* Downtown Huntington Beach was 
literally flooded with oil for seven 
hours when a Standard of California 
re-entry blew out last week. The well 
threw rock, mud, and oil over a wide 
area when the drilling bit struck a gas 
pocket. The spray covered most of the 
trailers and buildings in a half-block 
area, forcing the evacuation of some 
300 persons. The company paid dam- 
ages—as well as for emergency lodging 
and food for the evacuees. 


* The Texas Company completed an- 
other gas well in the Georgiana Slough 
area of Sacramento County. Georgiana 
Unit No. 2, completed as a follow-up 
to their recent discovery, had an esti- 
mated flow rate of 1,500,000 cu ft of 
gas daily from a plugged-back depth of 
3505 ft. 


* Drilling and Production Company 
has completed the fourth producing 
well in the Jewett pool at Tejon Ranch 
in Kern County. The well flowed at a 
rate of 652 bbl per day of 35.7 grav- 
ity oil irom an interval at 7072-7135 
ft. The well, JV No. 42-33, is a north- 
easterly offset to company’s Jewett 
sand discovery made last December. 


* Shell Oil has announced plans to 
sink two eastern Kentucky and one 
eastern Tennessee wildcats to explore 


B-114 





























oil possibilities in the Knox dolomite. 
The company has announced that it 
has a 35,000-acre block in Cumber- 
land County, Tennessee, and is order- 
ing crews to clear ground for the first, 
the No. 1 Peterson, which will probe to 
about 3000 ft in the Knox dolomite. 
Nearest production to this structure is 
in northeastern Mississippi and north- 
western Alabama, a natural gas dis- 
covery of 1953. The location for the 
three potential geological province 
openers is in a region south of the Ohio 
River and north of the uplands of Mis- 
sissippi, Alabama, and Georgia. 


* Continental Oil Company has quit 
its Florida wildcat, the C. C. Carlton, 
Jr., et al No. 1 at a total depth of 12.,- 
630 ft. The well, in the Lake Childs 
area of Highland County, registered 
no significant shows in the course of 
drilling. 


* Bolivia, just recently joining the 
ranks of the oil exporting nations, is 
faring so well with its new drilling pro- 
gram that it has prompted one Ameri- 
can observer to say, “The Lord must 
be picking their drilling sites.” Oil de- 
velopment in this South American 
country is carried on by the govern- 
ment oil company, YPBF. Bolivia 
suffered near disaster with the down- 
fall of the tin market—which in the 
past accounted for 95 per cent of the 
country’s exports. Daily oil production 
since 1952 has increased from 1000 
to 10,000 bbl. 





% Outcome of the much publicize: 
Blackfeet Indian pow-wow last Jam 

ary has been reached. The Indian, 
prayed for an oil discovery when th 

well was spudded by Union Oil of Cai- 
ifornia. The Indians didn’t get the oi! 
but the well did have an indicated flo. 
rate of 1,740,000 cu ft of gas per da, 
on a test at 8898 ft. Union reported!; 
paid a $35,000 bonus for the 260-acre 
lease, near Billings. 


* In Montana, Fort Peck Indians 
were divvying up lease bonuses 
amounting to $305,299 received in a 
lease auction May 25. Nine companies 
took the leases on some 66,650 acres 
on 121 tracts between Continental Oi! 
Company’s recent Wolf Point discov- 
ery well and the East Poplar field to 
the southeast. 


* Arich Aux Vases discovery by Don- 
ald L. Foote near Harrisburg in Saline 
County, Illinois, has stimulated lease 
buying in the southern part of that 
state. Foote recently brought in a 150 
bbl per day flowing well, the No. | 
May Community, in a section pre- 
viously considered well out of the pro- 
ductive area. A direct offset 40 acres 
to the well was sold for $70,000, plus 
a 1/16 override. A pledge to start a 
well within a month was made by the 
lessee, Charles Businero. Also in the 
same vicinity, a 160-acre tract of the 
Minnie Gates Estate was sold to Dr. 
A. Walters, St. Louis, Missouri, for 
$110,000. That figures pretty close to 
$700 per acre. 


* Gulf Oil is planning to expand its 
exploration program in Sicily to drill 
17 additional wells in 1955 and 1956, 
due to favorable results obtained in its 
first five wells. The recently discovered 
Ragusa field has extended its bound- 
aries to a three-mile diameter. Present 
production, about 3150 bbl daily, will 
be boosted to about 5200 bbl daily 
with the addition of the No. 5 well. 
All crude from the Ragusa field must 
be hauled by railroad tank car to the 
refinery at Rasion di Augusto. 














Rotary Rigs Operating in Oil Fields of United States and Canada* 





May 16 

Pacific Coast .... 143 
Oklahoma ........ . 329 
I i 186 
Rocky Mountains .. 231 
Canada ........ 88 
APRA OOR .........0:..0: 166 
West Texas and New Mexico 535 
Gulf Coast .... ; 586 
Illinois .... 148 
North Texas ... 373 
Teee........ 2785 











May 23 May 30 June 6 
151 141 150 
316 298 342 
176 181 186 
232 244 256 
129 128 158 
171 170 175 
537 520 536 
569 567 602 
162 173 163 
339 352 356 
2782 2774 2908 





*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Comp»: 
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Drilling 





% The Offshore Company is trying 
out a new diesel-electric rig that may 
very well prove to be a major power 
source in the oil fields of tomorrow. 
The lightweight units in use to drill a 
deep well near Houma, Louisiana, are 
similar to those used in modern loco- 
motives. The firm is drilling Louisiana 
Prospecting Company’s No. 1 L. L. & 
E. employing two General Motors 
Electro-Motive units. Each is powered 
by a skid-mounted 8-cylinder GMC 
567 C engine developing 875 hp (con- 
tinuous) at 835 rpm, with two gener- 
ators, generator control cabinet, and 
engine cooling apparatus. Cable-sup- 
plied d-c current from the generators 
energize 625 hp motors that power 
mud pumps, drawworks, and rotary 
table. 


* The Phillips Petroleum Company 
has ordered two of the General Motors 
power packages for use in its extensive 
offshore drilling program. The com- 
pany will convert a former steam rig to 
diesel-electric with the units. 


* Commenting on the sign that marks 
the dry Rough Range No. 2 in north- 
west Australia, an American geologist 
had this to say: “Doctors bury their 
mistakes. Geologists put up a sign.” 


* Richmond Exploration Company, 
which has drilled four Rough Range 
wells about 17 miles from Learmouth 
in the Exmouth Gulf area, is now drill- 
ing at Shot Hole Canyon in Cape 
Range. The company is also sinking a 
new test north oi the Rough Range dis- 
covery on the edge of the Kimberley 
Mountains by the Fitzroy River, 1400 
miles from the West Australia capital 
of Perth. 


* Gulf Oil will exceed all previous 
expenditures for domestic drilling this 
year, although last year’s total for that 
company, with its associates, drilled 
1070 wells in the United States. The 
1954 total was 300 more than prior 
years. 


* North Dakota brought in its 
five-hundredth producer in May. The 
neighboring fields of Tioga, White 
Earth, and Beaver Lodge account for 
85 per cent of the total number. Run- 
ning rigs in that state totaled 22 at the 
end of May. 


* British-American has completed an 
important Fisher County, Texas, ex- 
tension to Sweetwater field. The semi- 
exploratory McJunkins No. 1 was com- 
pleted in the Canyon Sand with a po- 
teriial test flowing 390 bbl of 41 deg 
oil per day through a 17/64 in. choke. 
Total depth was 5465 ft, plugged back 
to 5365 ft. The 22 ft of continuous 
peimeable sand was perforated at 
52°1-5251 ft. Gas-oil ratio was 700 to 
1, ith tubing pressure of 425 psi. 
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. “Why was 
that young roughneck 


peeling potatoes on the 


derrick floor?’ 


Joe Roughneck is the guy who gets the job done in the oil 
industry. He may be on a rig in the oil field or directing 
far flung operations from a plush office .. but he knows oil 
..and pipe..and he’s the backbone and the symbol of 


the petroleum industry. 


For Joe’s personal convenience .. Lone Star’s completely 
integrated steel mill is turning out API casing, tubing and 
line pipe of the highest quality. Joe likes to do business 
with the home folks at Lone Star where the largest mill 
stock in the Southwest is maintained and fast delivery is 


routine. 


Neighbor, wherever you are, specify Lone Star and 


we both get a good deal! 


: “He was spudding in.” - 


TEEL 


c o™M PAN Y 








EXECUTIVE-SALES OFFICES 


Houston, Texas 
Tulsa, Oklahoma 





W. Mockingbird Lane at Roper e P. O. Box 8087 e Dallas, Texas 
DISTRICT SALES OFFICES 

Midland, Texas 

Wichita Falls, Texas 


San Antonio, Texas 
Shreveport, La. 
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Drilling 
* Lucey Products Corporation, Tulsa, 
Oklahoma, has announced purchase of 
T&C Drilling Company. The acquisi- 
tion will result in the consolidation of 
all assets, including several rotary rigs 
for deep drilling, into Lucey’s sub- 
sidiary, Fraber Oil Company. 

* In north-central Pennsylvania, near 
Renova, a gas well believed to be the 
biggest east of the Mississippi has been 
successfully capped following a well- 
head fire. The well, drilled by the New 
York State Natural Gas Company, has 
an estimated natural gas output of 150 
to 200,000,000 cu ft daily. The escap- 
ing gas had been purposely ignited to 


avoid the possibility of gas exploding 
in the shaft while being capped. Out- 
of-state experts were called in to ex- 
tinguish the blaze, which lasted for 24 
hours. 

*% Israel-American Oil Corporation of- 
ficials have reported “the most impor- 
tant natural gas strike in Israel to date” 
in a well 20 miles southwest of Petah 
Tiqva. The gas, under pressure of 2000 
psi, blew out and was accidentally ig- 
nited. Color of the flame indicated pos- 
sible traces of oil. 

* With lease-play in the upsurge, the 
future has never looked brighter for 
the drilling contractor. The catch is 
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When you need industry in- 
formation, and when your 
development and producing 
problems require financial 
aid, call on our Oil and Gas 
Department to assist you. 


O64 SbOdd 8 


We are proud of Texas 
progress through oil, and we 
are justly proud of our aid 
to the petroleum industry 
through oil and gas financ- 
ing. We keep oil on the go! 


VICTORIA BANK 


AND 


TRUSIYCO_] 







A PROGRESSIVE BANK 
VICTORIA, TEXAS 
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that he probably will be taking his rig; 
into entirely new territories. Rank wilc- 
cats and long-shots seem to be orders 
of the day. In the Rocky Mountain 
states, minor booms are popping ai- 
ready—from southeastern Coloardo t» 
North Dakota. Total rigs in the U. S. 
are well above the annual average, wit! 
a count exceeding 2900 for the first 
two weeks of June. 


* In May, the State of Illinois issued 
435 drilling permits—the highest re- 
corded since October, 1941—118 more 
than issued just a year ago. 

* If you are still not convinced that 
you might be better off with a geiger 
counter than a good string of drill pipe, 
maybe this will change your mind. Ac- 
cording to the Department of Interior, 
the Navy has located substantial quan- 
tities of oil and gas in Alaska, and is 
considering opening up some 20,000.- 
000 acres for private development. 
* Oklahoma drillers are moving in 
larger rigs in shallow fields, seeking 
deeper pay zones. Majors aren’t doing 
it all, either. 

* Little Nick Oil Company, of Chick- 
asha, Oklahoma, has asked permission 
to drill to 10,000 ft or into the lower 
Springer sand. The test will be the No. 
7 Royce in the Cement field (usually 
2500-3000 ft diggings) in Caddo 
County. 

* The “research” or “geological” wild- 
cat, as the Sooners are calling such, 
is an offset to the No. 6 Royce, which 
completed for 150,000,000 cu ft of 
gas daily from perforations into the 
Springer at 6010-16 ft and 6480-500 ft. 


*% Zapata Offshore Company, which 
maintains operating headquarters in 
Houston, has purchased a second unit 
to be used for offshore drilling opera- 
tions in the Gulf of Mexico. The con- 
cern has bought a 2400-ton Y-F Tender 
from Standard Oil Company of Texas 
to use in connection with drilling on 
stationary platforms in the tidelands. 
% The tender, now being converted at 
the Hunt Tool Company’s marine yard 
at Harvey, Louisiana, will be launched 
and ready to start operating within 
from 90 to 120 days. It will be 
equipped with all facilities used in off- 
shore drilling with the exception of the 
rotary rig. 

* Zapata has also acquired a 16,000- 
ft rig, which will be used on stationary 
platforms to be served. The tender will 
contains living quarters for 42 men 
and will carry cranes and other heavy 
machinery used in tidelands drilling. 
As soon as it is converted it will be put 
to work on contract drilling in the Gulf 
of Mexico for Standard of Texas. 

* Sign on a rig drilling for natural 
gas in West Texas: “Hurry! 135,000 
families in Chicago are waiting for 
gas from this well.” 
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Oil Industry Raises 


Contractors are fighting to keep 
Terminal Island, near Long Beach, 
California, from sinking into the sea. 
Because of the many oil wells con- 
stantly pumping at its southern end, 
the island has been sinking at the rate 
of one ft per year. Now, after 20 years, 
warehouses, docks and other installa- 
tons which were once high above the 
water are awash during high tides. 
Docks and warehouses are now being 
raised 20 ft and oil well pumps placed 
on raised platforms. The work is paid 
for from an assessment placed on each 





California Island 


barrel of oil drawn from the area— 
an aptly named “sinking fund.” 

The area pictured is at Pier C, where 
Guy F. Atkinson Company, has in- 
stalled the concrete work for the pier. 
Contractor Watson E. Jarrett is using 
an International TD-24 crawler to 
spread and compact 250,000 tons of 
sand to fill in the area between Pier C 
and Pier D to the north. The sand is 
trucked in from six miles away. 

The entire project of raising the is- 
land’s level is being supervised by the 
Long Beach Harbor Department. 


Drilling 


North Texas ‘Oil Center” 

Cities Service Oil Company’s south- 
western Oklahoma and North Texas 
production and geological branches 
are scheduled to move into a new office 
building south of Wichita Falls, Texas, 
early in July. 

The company’s new offices are the 
first in a group of new structures on a 
15-acre tract dedicated to oil and gas 
companies in that area. In the plans 
for development are an oil men’s club, 
a swimming pool, and tennis courts. 

Cities Service is correlating its ac- 
tivities, formerly directed through 
Frederick, Oklahoma, and Graham, 
Texas, offices, at the new center. 
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FUNDAMENTALS OF 
ROTARY DRILLING 


When completed the 
Drilling Fundamentals series 
now being published in The 
Petroleum Engineer will be a 
valuable and comprehensive 
handbook of rotary drilling. 


Don’t miss clipping the 
installments in each issue... 
for your own personal refer- 
ence file. Pages fit standard 
loose-leaf notebooks. 


Drilling Fundamentals 
will include 55 articles written 
by those who know drilling 
operations and can describe 
them. Turn to Page B-87 
now and clip this month's 
chapters of Drilling Funda- 
mentals. 











22 
MODELS 





Producers Everywhere Choose 


JENSEN 
JACKS 


DEPENDABILITY and ECONOMY 
are two factors that make JENSEN 
JACKS the choice of producers every- 
where. They are precision engineered 
with the strength and endurance to 
afford better and more profitable serv- 
ice even under adverse conditions. 

Cost less to buy and operate . . . easier 
to install and counterbalance. Write us 
or see your JENSEN Dealer for speci- 
fications and prices. 





JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A. 


Export Office: 25 Broad St., New York City 
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RUNNING TOUR with MEN in the INDUSTR) 





> Graham B. Moody, recognized through- 
out the petroleum industry as one of the 
nation’s foremost oil reserves engineers, 
has established offices in San Francisco 
and Berkeley, California, as a petroleum 
consultant. Moody retired last year from 
Standard Oil Company of California after 
34 years of service. At the time of his re- 
tirement he was the company’s chief petro- 
leum reserves engineer. 


> Max C. Eastman, vice president in 
charge of field operations for Reserve Oil 
and Gas Company, has been elected to the 
board of directors of the firm filling the 
vacancy caused by the death of Stanley 
Pedder. 


> D. W. Wise of Shell Oil Company has 
been elected president of the Wichita, 
Kansas, Landmen’s Association succeed- 
ing W. F. Hannagan, of Cities Service. 
Hannagan has assumed the post of chair- 
man of the executive committee. 


>» Clayton Lee has been named district 
geologist in southern Oklahoma, with of- 
fices in Ardmore, by Buffalo Oil Com- 
pany. Park Ogden, Jr., and Charles T. 
Easley have been named district geologist 
and district landman, respectively, in the 
Louisiana area with offices in Lafayette. 


> W. K. Whiteford, Jr., has been named 
assistant in the land department of the 
Falcon Seaboard Drilling Company’s new 
Denver, Colorado, office. Whiteford, a 
geology graduate of the University of 
Michigan, has previously worked for 
ee Oil Company of Oklahoma 
ity. 


> Keating Drilling 
Company, Tulsa, Ok- 
lahoma, announces 
the election of B. W. 
Beebe, Oklahoma 
City, as vice presi- 
_ dent in charge of pro- 


the company, under 
Beebe’s direction, 
have been opened in 
Oklahoma City. 
Beebe has withdrawn 
as a partner in the 
firm of Manhart, 
Millison and Beebe, exploration consult- 
ants and oil operators. He organized the 
exploration department for the Bay Petro- 
leum Corporation, Denver Colorado, in 
1942, serving as that company’s first vice 
president in charge of exploration. Beebe 
came to Oklahoma City, his present resi- 
dence, in 1947 as exploration manager 
for Anderson-Prichard Oil Corporation, 
acting in that capacity until June, 1950, 
when he joined in organizing Manhart, 
Millison and Beebe. 





B. W. Beebe 


> Clayton W. Nygaard has been transfer- 
red from assistant district superintendent 
in Russell, Kansas, to staff assistant to the 
division operations superintendent, North- 
west division, Billings, Montana. 


>» S. J. Fisher of Rock Springs, Wyoming. 
has been promoted to the position of 
senior petroleum engineer for Mountain 
Fuel Supply Company. He is a graduate 
of the Colorado School of Mines. 
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J. W. Whitney, Jr. 


N. D. Farrell 


> Helmerich and Payne, Inc., operators 
of White Eagle Oil Companies’ producing 
properties, has announced the appoint- 
ment of J. W. W. Whitney, Jr., as chief 
production engineer and Norman D. Far- 
rell as chief production clerk. For the last 
six years, Whitney has been district petro- 
leum engineer for Magnolia Petroleum 
Company in Electra, Texas. Farrell previ- 
ously worked for Deep Rock the past five 
years. 


> D. C. Beets has been promoted to tool- 
pusher on Rig 1 for Unit Drilling Com- 
pany, Bristow, Oklahoma. He has drilled 
on that rig for 3% years. 


> R. J. Harvey and Dennis Butler have 
been promoted to drilling superintendents 
by Ocean Drilling and Exploration Com- 
pany, New Orleans, Louisiana. Ed Brice 
and R. J. Champagne have been named 
toolpushers. 


> Ed Collins, petroleum engineer for Vick- 
ers Petroleum Company, has been pro- 
moted to general drilling and production 
superintendent. 

Ernest Louis, district superintendent at 
Bushton, Kansas, has assumed the super- 
vision over Vickers producing leases in 
the Natoma, Kansas, area, and Vickers 
producing leases in the Potwin area of 
Butler county. 

Dale Luhman, assistant district produc- 
tion superintendent for the company at 
Natoma, Kansas, was transferred to Pauls 
Valley, Oklahoma, in that same capacity 
to work under the immediate supervision 
of W. B. Faught, district production su- 
perintendent at Pauls Valley. Vernon 
Minard, assistant production superintend- 
ent at Potwin, will remain in that position 
under Louis’ immediate direction. 


> J. W. Caldwell has been named man- 
ager of production and exploration for the 
Batex Oil Company, Dallas, Texas. He will 
head the Batex field supervisory force, as- 
sisted bv Ed Sisson of Rio Grande City, 
Texas; Herman Endicett of Yale, Okla- 
homa, and William Willman of Mt. Ver- 
non, Indiana. 


> Harold J. Maddock of Concord, Cali- 
fornia, has been advanced to chief tech- 
nolovist of Tide Water Associated Oil 
Company at its Avon Flving A refinery. 
James F. Dehnert has been made assistant 
chief technologist replacing Maddock. 


>» Southern Production Company, Inc., 
has named A. D. Stovall, Jr., to head the 
land department at the company’s new 
Lafayette, Louisiana, offices. W. A. Wal- 
ther, Jr., will be in charge of the produc- 
tion department in Lafayette. 
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> F. W. Borden has been elected a vive 
president and manager of Sunray Mi.j- 
Continent Oil Company’s West Coast dis- 
trict operations. 

I. H. Hughes has been named assistant 
to R. E. (Ed) Foss, vice president and 
manager of production for Sunray Mid- 
Continent Oil Company. 

Hughes was formerly assistant to Al- 
bert E. Pierce, who retired as vice presi- 
dent in charge of Mid-Continent Petro- 
leum Corporation production on May 1. 

C. J. (Joe) Kerwin and John H. Douma, 
longtime Sunraymen, production superin- 
tendent and manager of engineering re- 
spectively, will continue in those capac- 
ities. 

E. F. Patrick has been named S D-X 
North and West Texas district superin- 
tendent at Midland, Texas, and A. E, 
(Roy) Hoffman, formerly district superin- 
tendent for Sunray in this district, has 
been named superintendent of the com- 
pany’s Louisiana-Arkansas-Texas (Tri- 
State) district with headquarters at Lewis- 
ville, Arkansas. Patrick was formerly 
superintendent for Mid-Continent in West 
Texas. 

E. S. Pierce of the Mid-Continent or- 
ganization has been named district engi- 
neer for Sunray Mid-Continent’s West 
Texas district at Midland. 

L. L. Peek, longtime Sunrav assistant 
district superintendent at Midland, re- 
mains in that capacity. 

F. M. McDaniel, formerly Tri-State, 
Lewisville, Arkansas, district superintend- 
ent, has been transferred to Corpus 
Christi, Texas, to be an assistant district 
superintendent for Sunray Mid-Conti- 
nent’s South Texas district, where Carl 
Wilson is district superintendent. G. E. 
McClatchey is also an assistant district 
superintendent at Corpus. 

Fred S. Goddard, formerly South 
Texas assistant district superintendent, has 
been transferred to the company’s general 
offices in Tulsa to be assistant to Kerwin, 
Sunray Mid-Continent’s superintendent of 
production. 

V. L. (Fred) Smith is Sunray Mid-Con- 
tinent’s Oklahoma district superintendent, 
Oklahoma City, and Roy E. Wingo of the 
Mid-Continent orsanization has _ been 
named assistant Oklahoma district super- 
intendent. 

C. C. Shreve, Great Bend, Kansas, dis- 
trict superintendent, and Keith Lindley, 
Lake Charles, Louisiana, district superin- 
tendent, remain in these capacities in the 
new production alignment. 


% S. A. Womack, Jr., 
of Shreveport has 
been appointed veo- 
locist for Trans-Tex 
Drilling Company. 
The company re- 
cently moved its of- 
fices from Longview, 
Texas, to Shreveport, 
Louisiana. Womack, 
who has been with 
— yo 5 a 
ompany 0 reve- 
S.A. Womack, Jr. port since 1940, is a 
graduate of Louisi- 
ana State University. During the past two 
years he has concentrated on gas ani oil 
reserve work and property valuation in 
South and East Texas, North and South 
Louisiana, Mississippi for Union. 
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New Services « ¢ « NewTools « « « NewMethods + « e« Outstanding Results 


Accuracy of McCullough 
Scintillation Counter 
Shown by Sharp Definition 
of Thin Beds 


The McCullough Radiation Well Logger 
utilizes a very sensitive radiation detector 
—the highly efficient McCullough Scintil- 
lation Counter. It is a dense, transparent 
body that converts gamma rays and the 
energy from neutrons into light, called 
“scintillations.” 

This scintillation counter has an effi- 
ciency approaching 100% in its ability to 
detect radiation. Because of this efficiency 
the counter need only have an effective 
length of from 2 to 3 inches. Therefore, 
it will sharply define lithologic boundary 
changes and will clearly define thin beds. 

A striking example of this efficiency is 
demonstrated by the following field report 
on a series of logs run in numerous wells 
in a Canadian oil field. 

At one end of the field the main sand is 
water loaded except for top streaks. This 
top sand is about 12 inches thick with thin 
lenses of sand and shale over it. Usually a 
single string of 5%” casing is set through 
the pay zone which lies at approximately 
3200’. 

The perforator is positioned from Mc- 
Cullough Gamma Ray Log measurements 
and a simultaneous collar log. Usually one 
to three feet of zone are perforated with 








McCullough Radiation Well 
Log Finds Casing Set Too Low 


Helps Turn a Three Year Old Abandonment 
Into a Profitable Completion 


Converting an abandoned well into a flowing one was the subject of a recent job 
report from a McCullough Wyoming Branch Manager. 

This well had been drilled about three years ago and had never been a producer. 5) 
O.D. casing had supposedly been set on top of a sand formation that looked promising. 

McCullough ran a Radiation Log to total depth and found that the casing had 
actually been set within six inches of the bottom of the sand. Nearly all the productive 
area had been cased off. 

Using a combination of M-3 Bullet Guns and Super Casing Glass Jets, 120 holes were 
shot through the casing in a 15 foot interval at 3655’. The well started flowing immedi- 
ately after perforating and has continued to be a good producer. 

Jobs like this, where a total loss has been changed to a profitable completion, are a 
tribute to the extreme accuracy and efficiency of the McCullough Radiation Well Logger. 
However, equal credit for the production obtained must be given to the deeper pene- 
trating abilities of McCullough Perforators. 





eight holes per foot. Shooting just a few OUT HOLE REPEAT RUN IN SAME WELL 
inches too high means no production—a RAY LOG NEUTRON LOG 


few inches too low results in water and 
hazardous squeezing operations. 

The fine detail and extreme accuracy of 
the McCullough Log accurately pin points 
the thin sands for successful completion. 


#1 





Stability is an important characteristic of 
the McCullough Radiation Well Logger. It 


. repeatedly under identical conditions. The 
curves above were made on successive runs 


ly McCullough Radiation Well Logger locates \ giv will faithfully duplicate results when run 
i 


f Hh formations of interest with pin point accuracy 
Mh : 


ic Callough TOOL COMPANY ovston 
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in the same well and then placed side by 
yi side to show consistency and repeatability 
/ 


Cable Address: MACTOOL EDMONTON 
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Running Tour 


> Arthur L. Flood is geologist for Lion 
Oil Company’s recently opened Regina, 
Saskatchewan, Canada, subdistrict office, 
the first to be opened by Lion in Canada. 
Flood will operate under Ray Harrison, 
geologist for the Bismarck, North Dakota, 
district. Robert P. Evans, Lion’s northern 
area supervisor at Billings, Montana, 
heads land and geological activities for 
both the Bismarck and Billings districts. 





>» Several advancements in Cities Service 
Oil Company’s production division were 
announced recently as the result of the 
appointment of James R. Hatfield of Bart- 
lesville, Oklahoma, to the newly-created 
post of technical adviser to the manager 
of production. 

J. C. McClure of Great Bend, Kansas, 
has been named to succeed Hatfield as 
chief petroleum engineer for the division. 
McClure has been assistant division super- 
intendent of production at Great Bend. 
He will be succeeded in that position by 
James Porter, Jr., of Russell, Kansas. M. 
M. Hardin of Madison, Kansas, is being 
transferred to Russell as district superin- 
tendent there. R. L. Higginbottom, pro- 
duction foreman at Russell, is being trans- 
ferred to Madison as district superintend- 
ent there. 


> Charles A. Chipman of Bolivar, New 
York, has been reelected to his third one- 
year term as president of the Pennsylvania 
Grade Crude Oil Association. Other offi- 
cers reelected at an annual meeting of the 
board of directors of the association at a 
meeting in Hotel William Penn include: 
George J. Hanks, chairman of the board 
of South Penn Oil Company, Bradford, 
first vice president; A. C. Simmons, Sim- 
mons Oil Company, Bradford, second vice 











SEE PAGE B-59 
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president; Fayette B. Dow, Washington, 
D. C., vice president and general counsel; 
and the following, all of Oil City: Samuel 
Messer, Quaker State Oil Refining Corpo- 
ration, treasurer; F. W. Alcorn and C. L. 
Suhr, both of The Pennzoil Company, and 
C. G. Johnson of Quaker State Oil Refin- 
ing Corporation, assistant treasurers, and 
W. C. Wenzel, executive manager. 


> Promotion of Willard D. Maxwell, from 
district superintendent at Great Bend to 
production staff assistant for the southern 
division at Shreveport, Louisiana, has been 
announced by O. D. Harper, Carter pro- 
duction department manager. Hugh H. 
Goerner, assistant district superintendent 
at Magnolia, Arkansas will succeed Max- 
well at Great Bend. Maxwell is a veteran 
of 30 years with Carter. He has worked as 
a roustabout, pumper, gang pusher, field 
clerk, sub-foreman, foreman and district 
superintendent. Goerner first began work- 
ing for Carter in 1942 as a part-time jani- 
tor at the research laboratory while he 
was a student at Tulsa University where 
he completed work for both BS and MS 
degrees in petroleum engineering. He was 
employed full-time as an engineer by 
Carter in 1947, and has served in various 
capacities of engineering work including 
district engineer at Jackson, Mississippi. 


> Harvey D. Borger has been appointed 
acting Western division geologist, Mara- 
caibo, to replace Claude G. Holcomb for 
Creole Petroleum Corporation. Holcomb 
has been named acting manager, geolocgi- 
cal department. Caracas. In the same de- 
partment Wendell J. Pfeffer was appointed 
acting supervisor, geophysics section. 
Frederick H. Warner replaces W. C. Mer- 
ritt as acting administrative assistant, pro- 
duction department, Caracas. 


> Buffalo Oil Company announces some 
changes and additions within their district 
office in Artesia, New Mexico. Ralph L. 
Gray has been named district superin- 
tendent, replacing H. G. Ellis, who is re- 
tained as a vice president. B. J. Hinson, 
district engineer has been promoted and is 
transferred to the main office in Tulsa, 
Oklahoma. Max E. Curry, formerly with 
Skelly Oil Company at Hobbs, New Mex- 
ico, has replaced Hinson in Artesia. Vin- 
cent Foster, who left Anderson-Prichard 
at Hobbs, has joined Buffalo as a petro- 
leum engineer, working out of Artesia. 

Turner Wynn, Buffalo geologist in Mid- 
land, Texas, is being transferred to the 
Artesia office where he will be in charge 
of geological work in New Mexico and 
parts of West Texas. 


>» Appointment of H. C. Kauffmann, Jr., 
Shreveport, Louisiana, as production 
manager for The Carter Oil Company’s 
Southern division, effective June 1, has 
been announced. Kauffmann, with Carter 
nine years, began his service as a rousta- 
bout in Seminole, Oklahoma fields. He 
held production and engineering posts 
with Carter in Great Bend, Kansas; Pur- 
cell, Oklahoma; Vicksburg, Mississippi; 
Denver, Colorado, and Magnolia, Arkan- 
sas before transferring to Shreveport early 
this year as production staff assistant. He 
attended the University of Tulsa and the 
University of Oklahoma, and was gradu- 
ated from the latter institution with a me- 
chanical engineering degree in 1943. 


>» An honorary Doctor of Engineering de- 
gree has been awarded to William W. 
Clawson, president of the Mobil Produc- 
ing Company, by the Montana School of 
Mines. Clawson was given the degree at 
commencement exercises in Butte, Mon- 
tana, June 10. 
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> Humble Oil and Refining Company h.s 
announced several changes in its produc- 
tion department supervisory personnel. ©, 
E. Watts, senior clerical supervisor, pro- 
duction operating department, Houst:in 
office, transferred to the Conroe district, 
Gulf Coast division, as senior district 
clerk. G. L. Kempe, senior petroleum ea- 
gineer, East Texas division office, was 
transferred to the West Texas division cf- 
fice in the same capacity. 

W. B. Shields, gas plant operator, first, 
Flour Bluff gas plant, was promoted {o 
roustabout gangpusher at the Tomball gas 
system, Gulf Coast division. W. F. Riek, 
electrician, first, Avoca, North Texas divi- 
sion was promoted to district electrical 
foreman at Avoca. 

T. V. Miller, supervising petroleum en- 
gineer, Gulf Coast division office, moved 
to the petroleum engineering division, 
Houston office, as senior supervising petro- 
leum engineer. N. N. Jones, district super- 
intendent, Means district, was transferred 
to the California area as area superintend- 
ent. M. V. Bates, petroleum enginecr, 
equipment engineering group, Southwest 
Texas division office, was transferred to 
the Louisiana division office as senior pe- 
troleum engineer. 

W. R. Johnston, supervising petroleum 
engineer, West Texas division office, re- 
signed May 10, to accept a position as 
manager of production and drilling for the 
Pacific-Northwest Pipeline Company. 
Galyn D. Pownell, junior petroleum engi- 
neer in the East Texas division office, and 
Dan S. Ferguson, junior petroleum engi- 
neer in the Hawkins district, East Texas 
division, have transferred to the petroleum 
engineering division, Houston office, as 
junior petroleum engineers. 


>» J. C. Thompson has been granted early 
retirement by Pan-Am Southern Corpora- 
tion and will establish his own independ- 
ent geological consulting office in El 
Dorado, Arkansas. Thompson has been 
engaged in geological work with Pan-Am 
Southern and its predecessor, Root Petro- 
leum Company, in El Dorado since No- 
vember 15, 1928. His retirement is effec- 
tive July 12. Thompson was graduated 
from Missouri School of Mines in June, 
1923; he joined Pure Oil Company in 
1924, and served in Oklahoma before he 
was assigned as district geologist in Ar- 
kansas. He became affiliated with the Root 
Company as chief geologist when that 
company was in the early stages of its ex- 
ploration activities. Thompson was pri- 
marily responsible for the development of 
the Rainbow field east of El Dorado for 
Pure Oil Company and the Ezell field 
three miles northwest of Pan-Am’s El 
Dorado Refinery. He also assisted in 
bringing in the Wesson field near Stephens, 
Arkansas, the Village field at Village, Ar- 
kansas, and the Simsboro field near Sims- 
boro, Lousiana. 


> C. F. Whaley, Chet Whaley Well Serv- 
icing Company, Houston, Texas, was 
elected president of American Association 
of Oilwell Drilling Contractors, June 13, 
to fill the unexpired term of J. V. Dunbar, 
who died suddenly June 5. This action 
was taken by a regular interim meeting of 
the Board of Directors in Denver, Colo- 
rado, June 13. Whaley was national vice 
president of the association. 


> J. H. Harvey, of Keener Oil Company, 
Tulsa, Oklahoma, has been elected as 
president of the Tulsa Landmen’s Asso- 
ciation. Lance Crozier of Kewannee Oil 
Company was elected vice president. 
Other officers include Jack McQueen of 
Sun Oil Company, secretary, and W. J. 
Stewart, Skelly Oil Company, treasurer. 
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Petrochemicals Plant for Antwerp. 
A new petrochemicals plant will be 
built by Societe Chimique des Derives 
du Petrole near Antwerp, Belgium, in 
the near future. Designed by Scientific 
Design Company, Inc., it will manu- 
facture largely ethylene oxide and 
ethylene glycol, when it is completed, 
scheduled for 1956. This “Petrochim” 
project is financed by 11 Belgian cor- 
porations, will cost $8,000,000, includ- 
ing a $2,000,000 loan from the Belgian 
government. The process is based on 
direct oxidation of ethylene by cataly- 
tic methods and does not require the 
intermediate use of chlorine. The first 
plant using this process has been com- 
pleted at Lavera, France, and a second 
has been built in the U. S, for thesame 
process. ball . 

x *k * 


Dogfight Between Unions and Engi- 
neers? Engineers of one of our largest 
“engineering “companies, Lummus, at 
Houston, Texas, have received many 
letters suggesting that they permit AFL 
union authorities to negotiate a wage 
contract with the company. A chemi- 
cal company in the Southwest says its 
employees have been receiving the 
same type of letters. The attempt at an 
“entering wedge” will be counter- 
attacked by the Texas Society of Pro- 
fessional Engineers, by sending out let- 
ters promoting the merits and advan- 
tages of professionalism for engineers. 


x * * 


Jet Fuel Stability Growing Problem. 
Jet fuels started out to be a very simple 
matter; “any old kerosine” was about 
the expression that seemed to fit the 
wartime specs. But those halcyon days 
are long gone; the problems of the re- 
finer seem to have become hydra-head- 
ed. Stability becomes probably the sec- 
ond most important property, second 
only to burning quality, the mainte- 
nance of a flame. 

Now jet engine designers are using 
the fuel as a cooling medium for en- 
gine lubricating oil; the terrific com- 
bustion chamber temperatures put an 
onerous load on the oil. Consequently 
fuels must withstand these elevated 
temperatures without forming sludges 
and deposits that plug filter screens in 
the fuel system, or trouble results. The 
Primary troublemakers appear to be 
oxyzen, sulfur, and nitrogen, either 


free or combined. Deposit analyses 


showy in some cases that sulfur forms 
as much as eight per cent of the in- 


Refining . . . Petrochemical ... Gas Processing 


soluble deposits. A test method, known 
as The Erdco Coker, operated at 400- 
500 F under carefully controlled con- 
ditions indicates the relative tendency 
of a fuel to form deposits. Its results 
have not been correlated satisfactorily 
with engine performance, as yet. 

Additives, in the form of dispersants 
that pervent sludge or deposit coagula- 
tion are helpful, authorities say. Acid 
treatment, and the restriction of oxy- 
gen contact with the fuel, improves 
stability. The engine operating condi- 
tions affect the results greatly. 

x *k * 

Chemical Company Tax Write-Offs. 
Among the important tax write-offs 
granted recently is one to Hidalgo 
Chemical Company (nee Carthage Hy- 
drocol) of Brownsville, Texas, where 


® a 70 per cent grant is made for a 


$3,400,000 synthesis gas generator and 
catalyst activation capacity to be built 
soon. This indicates that the Stanolind 
subsidiary is going ahead actively to 
“put that plant into operating condition. 

Ethyl Corporation was granted a 100 
per cent write-off on a $4,000,000 unit 
for synthesis of ethyl chloride, one 
of the “auxiliary” chemicals employed 
as an ingredient of tetraethyl lead fluid 
for motor and aviation fuel improve- 
ment. ae 

x *k * 


McKee to Use German Processes. 
Process Owned by the Uhde Corpora- 
tion, with American headquarters in 
New York, will be employed by the 
Arthur G. McKee Company of Cleve- 
land, Ohio, according to an agreement 
announced recently. These procésses 
cover a wide range of inorganic chemi- 
cals, from ammonia to zinc dust, and 
are said to include the entire fertilizer 
field. Also basic chemicals employed 
in the synthesis of other chemicals are 
included. Among these products are 
ammonia, carbon disulfide, formalde- 
hyde, calcium cyanamid, polystyrene, 
sulfur recovery, methanol (wood alco- 
hol), etc. 

Under the agreement stipulations 
the Uhde Company, now planning to 
expand its New York staff, will carry 
on process engineering and sales de- 
velopment, while McKee Company 
will handle design, procurement, and 
construction of chemical manufactur- 
ing facilities. 

Oldtimers in the petroleum and steel 
industries will recall that the McKee 
Company is one of the oldest in the 
business. It is celebrating its 50th an- 
niversary this year. 
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Hydrocracking for Jet Fuel. A new 
process for the production of improved 
jet fuel has been worked out in pilot 
plant scale by the research laboratories 
of Socony Mobile Oil Company at 
Paulsboro, New Jersey. The process is 
known as hydrocracking and the fuel is 
said to meet Air Force JP-5 specifica- 
tions and to have still higher quality 
properties. At present a considerable 
quantity is being made on pilot plant 
scale operations for delivery to the 
Air Force for evaluation. One of the 
requirements for present jet fuels is». 
as a coolant for engine and lubricating 
oil. Older type fuels failed in this be- 
cause of high temperature instability, 
gum, and other deposit formations 
stopping filters and finally engine op- 
eration. The new fuel retains its sta- 
bility for long periods at 400 to 500 F, 
and by using a new Socony-developed 
addition agent, this stability can be 
raised above any requirement for su- 
personic aircraft operations. Develop- 
ment of a new hydrocracking catalyst 
permits carrying out that process at 
lower temperatures than were used in 
earlier operations. Hydrogen from cat- 
alytic reforming processes is far cheap- 
er in the refinery than that obtained 
from any other method. 

x k * 


Safety Record Set at Smiths Bluff 
Refinery. The Pure Oil Company’s 
Smiths Bluff refinery near Beaumont, 
Texas, is the fifth oil refinery in the 
nation to achieve 4,000,000 man-hours 
of operation without a lost-time acci- 
dent. There are approximately 350 re- 
fineries in the United States. The un- 
broken safety record at Smiths Bluff be- 
gan July 29, 1953. The refinery em- 
ploys over 1000 workers. 

xk k * 

More Research-and-Development 
Support? The Federal Government 
should give more and stronger support 
to research and development activities 
of industry and the nation, says the 
Hoover Commission. Task Force, led 
by M. J. Kelly of Bell Laboratories, 
says basic research is the primary con- 
sideration, along with close coordina- 
tion between agencies and efforts to 
the end that new and improved wea- 
pons may result, the difference between 
victory and defeat. The armed forces 
are not daring and imaginative enough 
to tackle radically new weapons. Civil- 
ian groups generally do a better job in 
research than do government (mili- 
tary) organizations. An appropriation 
of $125,000,000 for research for the 
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80 million miles of road testing in trucks and pas- 
senger cars is the background for Ethyl’s develop- 
ment of new ‘“‘Motor Plus.”’ Road tests of the new 
compound, totaling 4,000,000 miles, confirmed its 
effectiveness. 
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New antiknock formula 


test-proved by Ethyl Research 


Ethyl’s new MOTOR PLUS the result of many years 
of work in developing improved antiknock compounds 


Thirty-three years of supplying gasoline additives 
have taught us one fact that is perhaps the most 
important of all: 


An antiknock compound must keep pace with all 
the developments in engines, fuels and lubricants. 
Since “Ethyl” fluid was first sold, Ethyl research 
has developed seven major improvements in fluid 
formulation to meet changing requirements in fuels 
and engines. The recently developed ‘‘Motor Plus” 
is the eighth. 


Advantages to refiners 


Ethyl’s new “Motor Plus” offers you an improved 
antiknock compound which will control knock and, 
at the same time, lessen the problems of octane re- 
quirement increase, preignition, and combustion 
chamber deposits. 


Our road and laboratory tests show that the new 
formula offers you these advantages: ¢ 
Engine deposits are reduced—up to 12% (by weight). 


The effects of deposits are reduced— 
Knock reduced—up to 18%. 
Surface ignition—up to 25%. 


Exhaust valve life is increased 35%. 
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500,090 total hours of testing antiknock fluids on 
multi: ylinder engines preceded the development 
of Et yl’s new ‘‘Motor Plus.” 


350,000 hours of single-cylinder testing 
necessary background to develop Ethyl’s new antiknock for- 
mula. Several thousand hours were devoted to the proving 
of “‘Motor Plus’’ alone. 


Extensive test background 


To test-prove the effectiveness of our new formula- 
tion, we set up an exhaustive testing program eight- 
een months ago. Using engines of representative 
types, we tested the new “Ethyl”? compound for 
2,500,000 truck miles and more than 1,250,000 pas- 
senger car miles. In addition, we tested it in the 
laboratory for more than 10,000 engine hours. All 
tests confirmed the value of this formula in engines 
on the road today. 


Research on antiknock compounds 


Good as this new Ethyl formula is, our extensive 
research program continues in order to bring to the 
petroleum industry antiknock compourds that are 
best suited to the engine-fuel-lubricant environment 


- of the future. 


For more information about Ethyl’s new anti- 
knock compound see your Ethyl representative. He 
will be glad to provide the details. 


ETHYL CORPORATION 


Research Laboratories 








1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 
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News and Comment 


military should be transferred from 
government agencies to civilian groups, 
and with economy and advantage. 
Government expects to spend $2.4 bil- 
lion for research next fiscal year; with 
only $130,000,000 for basic research, 
this seems to be a very short-sighted 
policy. Since this report is extended to 
the executive department and not sent 
to Congress (where previous recom- 
mendations have been sent, with no 
action by Congress) and since that de- 
partment can make most of the pro- 
posed changes, it is expected that some 
action will be taken on many of the 
items. 
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Chemical Companies Moving GHQ. 
Grace Chemical Company is said to be 
packing its Lares & Penates and hiking 
to Memphis, Tennessee, as general 
headquarters, where its plant is. Jef- 
ferson Chemical, main offices in New 
York, is pulling up stakes, said to be 
going somewhere in The Great Open 
Spaces probably Houston, Texas, 
nearer its plant 90 miles to the east- 
ward of that “bursting at the seams” 
city. The Open Spaces are becoming 
crowded, in spots. More than one rea- 
son may exist for these moves, prob- 
ably are cogent; getting the executives 
and administratives nearer to the base 
of operations-manufacturing; getting 
away from the war-vulnerable popula- 
tion centers; cutting down the time lag 
between inception of an idea; inspec- 
tion of the plant, the situation; confabs 
between plant and top executives; ar- 
riving at a decision, and putting in into 
action. 

x k * 


No Olin Mathieson-Phillips Petro- 
leum Merger? Dame rumor whispered 
widely and often that talks looking to 
a merger of Olin-Mathieson and Phil- 
lips Petroleum Company were in the 
making. Now come strong denials 
from both companies that any such 
plans, talks or other activities exist. 
Phillips has become a stronger and 
stronger force in the petrochemical 
field in recent years; Olin-Mathieson 
was combined not so long ago to form 
a much stronger coalition in the chem- 
ical and other manufacturing fields. It 
controls Western Cartridge and Win- 
chester Repeating Arms Company. 
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New ‘Natural’ Cracking Catalyst. A 
new. cracking catalyst, designed for 
moving-bed processes such as Houdry 
and Socony’s Thermofor, has been 
brought out by Minerals & Chemicals 
Corporation of America. This cat is 
derived from gaolin a natural, finely 
divided alumina compound, long used 
as a filter medium and as carrier for 
other chemicals such as insecticides. 
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The product is refined from heavy de- 
posits the company owns in Georgia, 
and it is said to produce large yields of 
very high octane number gasoline. 
Among the processes in which this pel- 
leted catalyst may well show advan- 
tage is that from converting heavy 
residua directly into gasoline and prod- 
ucts lighter than the charge stock, as 
worked out by the Houdry Company, 
which company has licensed M. & C. 
under the former’s catalyst patents 
covering the use of kaolin. The com- 
pany is building a $1.5 million catalyst 
manufacturing plant, also a $1 million 
research center in Menlo Park, New 
Jersey. Research is going forward on 
a fluid type catalyst for use in that 
process, and Standard of New Jersey 
has contracted to test research sam- 
ples of the fluid catalyst. Minerals & 
Chemicals Corporation includes the 
old Attapulgua Clay Company, long 
active in supplying catalyst materials 
and filter media to the petroleum in- 
dustry; also Porocel Corporation, 
which makes among other things bau- 
xite products for desulfurization of 
petroleum products. 
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New Synthetic Glycerin Process. A 
method for making synthetic glycerin 
from hydrogen peroxide, H,O,, and 
acrolein or acrylic aldehyde, CH,;: 
CHCHO, has been developed by Shell 
Chemical Company. Shell earlier de- 
veloped the presently commercial proc- 
ess using allyl chloride, and that com- 
pany has a 30 million-lb-per-year per- 
oxide unit at Norco, Louisiana. An- 
other unit to make the aldehyde will be 
built soon, and finally a third, to use 
these two intermediates to make gly- 
cerol. Shell now makes one-fourth of 
the country’s demand for glycerol via 
the chlorhydrin route, at its Houston, 
Texas, plant. Du Pont has patented but 
not commercially developed a formal- 
dehyde, carbon monoxide process. 


x ** 


Mass Spectrometry Changes Process- 
ing. The mass spectrometer came into 
real prominence in and during World 
War II, especially was it applied in the 
strenuous work of developing the syn- 
thetic rubber industry. Now it is forc- 
ing, or rather enabling, the revision of 
lubricating oil processing, especially in 
the capable hands of Shell Oil, At- 
lantic, Socony Mobil, Humble, and 
Esso Research. Fractions of these 
heavy hydrocarbons, separated by con- 
ventional methods of physical separa- 
tions, boiling points, etc., instead of be- 
ing relatively pure are found to be 
made up of a number of components 
of, many times, widely varying mole- 
cular structures. “How far we have 
come” is not made known at present. 


To Sell Baytown Rubber Plant? Tw« 
items of interest in the synthetic rub 
ber field: A second period for negotia- 
tions looking to the sale of the Bay- 
town, Texas, copolymer plant, which 
was not sold when most of these plants 
went under the hammer recently, ha: 
begun. Also, the government buta 
diene-from-alcohol plant at Louisville 
Kentucky, has been leased for 3 years 
by Publicker Industries and will open 
sometime this summer at 60,000 ton 
per annum capacity. Publicker prob- 
ably is looking at this plant as a pos- 
sible outlet for excess alcohol produc- 
tion, which might or might not be a 
good (economic) thing, since alcohoi 
butadiene is more expensive to make 
under normal alcohol prices, than is 
butadiene from hydrocarbon gases. 


x *k * 


Last Rubber Plant “Going—Gone.” 
United Carbon Corporation will spend 
$7.2 million for the last of the govern- 
ment rubber plants, that at Baytown, 
Texas, if the Attorney-General and 
Congress approve. For some reason, 
this plant was bid on by only one out- 
fit during the first go-round and the 
bid was thrown out. On the second of- 
fering, nine companies bid. Strangely 
or not, RFC had the plant on the 
books at $4.7 million. Explanation of 
the apparent discrepancy is not ob- 
vious. 


xk * 


Socony to Use RD-150 Catalyst. 
The Sinclair-Baker RD-150 platinum 
catalyst for naphtha reforming will be 
furnished by Baker & Company, Inc. 
to Socony Mobil under an agreement 
completed recently between the two 
companies. Two Sovaforming units al- 
ready are operating with this catalyst. 
Orders covering its use for at least six 
other such units are placed. The cata- 
lyst will be supplied from Baker’s new 
manufacturing facilities in Newark, 
New Jersey. 


kk *& 


German Gasoline Taxes Up. Gasoline 
tax in West Germany has been upped 
two pfennigs per liter; that on auto- 
motive gas oil (presumably diesel fuel) 
has gone up 10 pfennigs per liter, this 
action being taken as of May l. 
Prices in Hamburg now are 0.62 marks 
and 0.49 marks per liter, respectively. 
The rate of exchange is 4.2 marks per 
dollar, or 23.8 cents per mark, and 
with a U. S. gallon containing 3.785 
liters. The equivalent price in U. S. 
currency is 55.5 cents per gal and 44 
cents per gal for gasoline and diesel 
fuel, respectively. 

Purpose of the new taxes is to raise 
funds for motor:road construction and 
for subsidizing the railroads! 
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PLANT MAINTENANCE 





VINYL resin coatings are, for the 
most part, classed as specialty coatings 
or coatings for specific and difficult 
conditions. In the refining of petro- 
leum, because of the tremendous struc- 
tures required, the large areas of ex- 
posed steel surfaces, and the extreme 
range of corrosive conditions found in 
refineries, the need for special coatings 
and for coatings that will withstand 
severe chemical, temperature and 
weather abuse, is very great. The de- 
sign of refineries has, from the very 
beginning, tended toward the modern 
open work structure for equipment 
where the structural steel is exposed to 
the weather and all of the complicated 
pipe systems and specialized process- 
ing equipment are subjected, not only 
to the weather, but to all of the refin- 
ery fumes, steam, high humidities and, 
in coastal areas, salt air as well. 

Many of the fumes involved are ex- 
tremely corrosive, such as sulfur diox- 
ide, hydrogen sulfide, hydrogen fiuo- 
ride and ammonia. When materials 
such as these are combined with steam 
or high humidity, the condition is 
greatly aggravated. The same is true 
for the exterior of the tankage which 
is, of necessity, located within a short 
distance from the refinery. Not only 
are corrosive conditions general on the 
exterior of refinery equipment but on 
the interior of storage tanks from 
crudes through finished products. All 
of the intermediate processing equip- 
ment such as run down tanks, treaters 
and blow down tanks are included as 
well. Because of the open work design, 
the continuous operation, and the fact 
that corrosive fumes are continuously 
formed, the refinery requires special 
coatings for high resistance to humid- 
ity, weather and the whole range of 
chemicals from acids through alkalis. 
It is under these difficult conditions 
that the vinyl resin coatings demon- 
strate to the greatest degree their ex- 
tremely resisant properies. 

In the last few years, the descriptive 
terms vinyl, vinyl coatings and vinyl 
resins, have been applied to a large 
number of coatings and products with- 
out a real definition for these products. 
Theoretically, a vinyl resin is any ma- 
terial composed of a basic vinyl mole- 
cule, which is a carbon-double-bond- 
carbon group. Any number of side 
groups may be applied to this basic 
mo'ecule and, under proper con- 
dit'ons, polymerization will take place 
anc a resin will be formed. It is not 
heccssary to have a pure monomeric 
Pre-luct in order to form a resin but 
other vinyl monomers or other pro- 
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The resins in a variety of forms have the 


basic qualities needed to solve most 
refinery corrosion problems 
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Water or 
Salt Water 


Illustration of the effect on life and 
efficiency of coating, when applied 
over steel surface containing iron 
sulfide. 
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Fe(OH), + HS 


Pt 


sion, 


<— Steel 


FeS+ 2H20 (from moisture 


vapor transfer 


through the coating) 


As HBS is regenerated the 
frocess is repeated 


HoS (from iron sul fide) 


+ Fe —> FeS +H, 


Result - blistering and 
continued under-film corro- 



























































































































































































































































































































ducts containing the carbon-double- 
bond-carbon group may be included 
so that copolymers may be formed as 
well. Assuming these variations, it can 
be seen that there are hundreds of dif- 
ferent combinations of molecules pos- 
sible that would result in just as many 
kinds of resins, all of which could be 
classified as vinyls. Some of the more 
common monomers used for polymeri- 
zation alone or copolymerization with 
two or more monomers are: 

vinyl chloride 

vinyl acetate 

vinylidene chloride 

acrylate and methacrylates 

allyl compounds 

acrylonitrile 

butadiene 

styrene 

vinyl butyral 
Out of all of these possible combina- 
tions there are a few materials that are 
outstanding as far as coating formation 
is concerned. 

The Vinylite resins as manufactured 
by the Bakelite Corporation, are mostly 
copolymers of vinyl chloride and vinyl 
acetate. There are a number of Vinylite 
resins available that range in mole- 
cular weight from 5000 to 50,000 and 
which have a vinyl chloride, vinyl ace- 
tate ratio of from 85/15 to 95/5. The 
low and medium molecular weight 
resins in this group are excellent film 
formers with good solubility in their 
own specific solvents. The film when 
laid down is extremely tough, abrasion 
resistant and has a very wide range of 
chemical stability from concentrated 
acids to concentrated caustic solutions. 
Extreme oxdizing acids, such as con- 
centrated sulfuric, will tend to carbon- 
ize these films. 

Another series of vinyl resins are 
those trade-named “Geon”, by the 
B. F. Goodrich Chemical Company. 
These resins are composed either of 
vinyl chloride alone or are copolymer- 
ized from vinyl chloride and vinyl- 
idene chloride. This series of resins 
also varies from low molecular weight 
materials to extremely high insoluble 
type resins suitable only for sheeting 
or molding. In resistance, Geon resins, 
in general, follow rather closely the 
vinyl chloride, vinyl acetate copoly- 
mers; they have good acid resistance, 
good alkali resistance and good resis- 
tance to salt solutions. 

The Saran resins are also vinyl resins 
and some of these may be processed 
into coatings also. The Saran resins 
are manufactured by Dow Chemical 
Company, and are somewhat differ- 
ent from the Geon and Vinylite in that 
they are composed of vinylidene chlo- 
ride or copolymerized with acryloni- 
trile. The vinylidene chloride and ac- 
rylonitrile resins have a number of 
properties different from the two 
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above. They have a low moisture vapor 
transfer rate and very low transfer of 
gases such as carbon dioxide, oxygen, 
etc. They are not as resistant to am- 
monia and alkali as the others out- 
lined above and do not have quite the 
hydrocarbon resistance as the other 
materials. The solvent retention of 
Saran is high and when sprayed, it 
tends to web. In general however, their 
overall chemical resistance is good. 

There are also other important vinyl 
resin products such as polyvinyl buty- 
ral, polyvinyl formal and polystyrene, 
all of which are manufactured by these 
or other chemical companies. 

It can be said that in general the 
resins used for vinyl coatings provide 
tough semi-elastomeric films that have 
a high resistance to acids, alkalis, and 
chemical solutions. In’ addition, they 
have excellent resistance to oxidizing 
conditions and to aging. Their resis- 
tance to petroleum hydrocarbons is 
excellent and for the most part they 
are unaffected by gasoline, diesel oil, 
lubricating oil, and crudes. The vinyl 
films are non-inflammable and will not 
support combustion by themselves. 
Excellent fire-resistant coatings can be 
made from them. They have a low 
water absorption and a low moisture 
vapor transmission rate. The major 
limitation of vinyl coatings in a refin- 
ery is their resistance to continued 
high temperature. Except where spec- 
ially formulated, vinyl resin coatings 
are not satisfactory for temperatures 
above 180 F. 

The number of viny! resins available 
and their varying properties, make it 
possible to formulate vinyl coatings with 
a wide range of properties. They can 
be made to have a high moisture vapor 
transfer or a low one. They can be al- 
kali resistant or alkali reactive. One 
formulation of a vinyl coating can be 
used as an over-print lacquer on a plas- 
tic sheet to protect numbering and 
letters while another vinyl coating may 


be designed for extreme chemical 
weather and water resistance. Such ; 
coating might be for the exterior o 

tanks and adjacent piping in the vicini 
ty of a cooling tower or somewhere 0: 
the lee side of an acid plant. Both o 

the above coatings are vinyl resin coat 
ings, however, it would be certainl 

foolish to use an over-print lacque: 
as a tank coating and vice versa. Th: 
point here is that proper formulatio: 
of vinyl coatings is extremely impor 
tant. That is especially true in refineries 
because of the varied and difficult con 
ditions to which the coating is exposed. 

The conditions under which the 
coating is to be used determine the 
formulation of the vinyl coating itself. 
For the exterior of equipment, tanks, 
structural steel, concrete surfaces, viny| 
resin maintenance coatings have been 
formulated that combine the proper- 
ties of good adhesion with resistance to 
weather, fumes, splash and spray of 
acids, alkalis, or salts. These coatings 
are, for the most part, made from low- 
er molecular weight vinyl resins that 
are more soluble, slightly softer and 
more easily worked. While they have 
the same basic chemical resistance of 
all vinyl resins, their resistance is of 
a lesser degree. 

One of the vinyl resins previously 
mentioned was polyvinyl butyral. This 
is the resin from which has been form- 
ulated the metal surface conditioner 
known as “wash prime.” This particu- 
lar formulation has been proved to 
have some excellent properties where 
surface preparation is difficult and ex- 
cept for severe chemical exposure or 
immersion, it provides a good base and 
surface treatment for the liquid-applied 
vinyl coatings. 

Experience has shown that for most 
immersion conditions, tank linings, and 
other severe exposures, vinyl system 
coatings are most effective and make 
full use of the properties of the basic 
materials, formulating them into a sys- 
tem coating. By this is meant the use of 
prime, intermediate, and seal coats: 
There are good reasons for formulating 
in this manner. Prime coats can then be 
designed for the one purpose of tying 
following coats tightly to the under- 
lying surface. The prime coat must be, 
of necessity, highly resistant or the 
coating would be built on a quick-sand 
foundation. In addition, however, it 
must be penetrating, must have good 
wetting properties, must apply easily, 
and when dry it should provide a good 
base over which the other coats will 
adhere strongly. The intermediate coats 
need have none of these properties as 
long as they are compatible and ad- 
here to the prime coat. The main pur- 
pose of these coats is to build thick- 
ness, density, and by their thickness 
to level out the small hills and valleys 
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in the surface over which they are 
applied. These coats must have high 
chemical resistance and low porosity. 
The final coats of the system are 
those that provide a seal over the en- 
tire surface and shall, by their low pig- 
mentation, provide a very dense, al- 
most pure vinyl resin film over the 
whole surface. These system coatings 
have proved extremely effective in a 
great variety of very severe chemical 
exposures that range from concen- 
trated caustic soda to acidic copper 
sulfate solutions. 


While the system coatings have been 
very successful in many difficult con- 
ditions, it is possible to go even fur- 
ther with vinyl resins by using the 
highest molecular weight type which 
are the:toughest and most resistant to 
all chemical solutions. These resins, 
for the most part, are not readily solu- 
ble and therefore are not practical as 
liquid coating. They can, however, be 
formulated or mechanically locked into 
concrete surfaces. These materials also, 
while having high molecular weight, 
still have the valuable property of being 
thermoplastic and when properly form- 
ulated may be heat-welded to them- 
selves. Under these conditions tanks or 
structures can be lined with a contin- 
uous plastic lining in which pin holes, 
holidays and other failures of painting 
techniques are eliminated. These lin- 
ings also have appreciable thickness in 
that they usually range from .030 to % 
in. With such linings permanent pro- 
tection is obtained even with extremely 
difficult chemical solutions. Such lin- 
ings have proved excellent for hydro- 
chloric, sulfuric, and phosphoric acid 
tanks and for concentrated acid salts 
such as copper chloride, copper sulfate, 
ferric chloride, etc. 


Vinyl resin coatings of all types 
have one basic requirement. They must 
be properly applied over a clean, dry 
metal or concrete surface. Most coat- 
ing failures are caused by improper 
application and by poor surface pre- 
paration. The life of any coating can 
be improved and multiplied many 
times if care in application is used and 
if the surface over which the material 
is applied is clean and dry. The main 
reason why this is extremely impor- 
tant with vinyl coatings is that vinyl 
coatings are ordinarily used where 
other materials fail. Inasmuch as the 
conditions under which they must 
Stand up are continuous, exposure to 
acid or alkali fumes, actual immersion 
in acid solutions or continuous con- 
tact with a corrosive gas, it can be un- 
derstood readily that the surface pre- 
partion and application of these mater- 
lal. must be of the highest type. This 
Po:nt is demonstrated when it is real- 
ize’ that a vinyl coating is relatively 
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thin, for the most part being only a few 
thousandths of an- inch in thickness 
and that this film usually separates two 
highly reactive materials, such as oxy- 
gen, acids or alkalis on the exterior of 
the film and iron or concrete under- 
neath the film. Under these conditions 
if the film is not continuous then an 
immediate reaction can take place. 
Because vinyl resin coatings are 
used only where very severe corrosion 
conditions exist, proper application 
cannot be overstressed and yet it must 
be pointed out that there is nothing 
actually difficult in the application of 
vinyl coatings. They are ordinarily ap- 
plied by standard paint equipment. 
They may be brushed or sprayed with- 
out difficulty and care is really the 
only major requirement that varies from 
that of conventional paint. 
The application points to stress are: 
1. Surface preparation 
2. Adhesion 
3. Coating thickness 
4. Continuity of coating 
Surface preparation is naturally 
first. A thoroughly clean, dry metal 
surface is required for the application 
of vinyl coatings under refinery con- 
ditions. The best type of steel surface 
preparation is sandblasting, in which, 
the steel surface is cleaned thoroughly 
down to gray metal. The surface is also 
broken up so that the actual surface 
area of the steel is multiplied several 
times, improving mechanical bond and 
tooth for the coating. Sandblasting is 
advantageous inasmuch as it can be 
used on existing structures and the 
equipment used for blasting is port- 
able. 


The second method of surface pre- 
paration is that of acid pickling. This 
is second best. By acid pickling, all the 
mill scale, rust and corrosion products 
are removed from the surface of the 
steel and a thoroughly clean steel sur- 
face can be obtained. Acid pickling 
provides some tooth for the coatings. It 
does not provide the same degree of 
tooth as sandblasting, however. Acid 
pickling is ordinarily restricted to new 
work, inasmuch as pickling of existing 
structures is impossible. 


The third method is by the use of 
power sanders. This equipment is port- 
able. It removes most rust, mill scale 
and corrosion products. It does not, 
however, remove them entirely. It very 
definitely is a third best method. 


The fourth method is by chipping 
and wire brushing. It is felt that this is 
the least desirable method of surface 
preparation in that only the heavy cor- 
rosion products are removed. It is bet- 
ter than no surface preparation at all, 
but at the same time it does allow for 
continued underfilm corrosion because 
of corrosion products left on the sur- 


face. When any method of surface 
preparation other than sandblasting is 
used, the primer must be selected care- 
fully and used according to the manu- 
facturer’s recommendations. 


Underfilm corrosion is particularly 
important in refinery operation as 
hydrogen sulfide corrosion is very 
common due to the increased use of 
sour crudes. If steel surfaces that have 
been exposed to sulfide corrosion are 
coated, and the surfaces are not 
cleaned thoroughly, the following re- 
action occurs: Hydrogen sulfide or 
other sulfides will react with the iron 
to form iron sulfide. This, in turn, is 
reacted upon by moisture from the 
moisture vapor transfer through the 
coating and forms iron hydroxide and 
regenerate hydrogen sulfide. The result 
is a continuing underfilm corrosion 
with resultant blistering and film dis- 
ruption. This reaction has been demon- 
strated many times where sulfide cor- 
rosion is a hazard. It is particularly 
graphic when an old tank has been 
cleaned and then repaired with a new 
plate. When the interior is sandblasted 
it will be found that the old plates in 
the tank will turn very quickly even 
though blasted to grey metal initially, 
while new plates will remain an even, 
light gray. for a much longer time. In 
this case it is the sulfide that remains 
in the surface pores of the metal which 
oxidizes on exposure to the air. When 
coated it has been found that the old 
plates will fail much more rapidly 
than the new because of underfilm cor- 
rosion. It can be readily seen, there- 
fore, that if a coating is applied over 
steel surfaces containing iron sulfide, 
the life of any coating, including a 
vinyl, would be limited. Fig. 1. 


The procedure suggested for over- 
coming any remaining sulfide on the 
surface is to thoroughly blast or power- 
sand the surface and then thoroughly 
oxidize the surface by either flame 
treatment or washing with water and 
allowing to rust. The heat treatment 
is preferred. Following the oxidization, 
reclean the surface by sandblasting to 
remove all of the oxidized sulfides that 
were on the surface. When coated, 
steel treated in this manner should be 
equal to new steel. 


Second to proper surface prepara- 
tion in the life of a coating is its ad- 
hesion. Without proper adhesion, coat- 
ings will tend to fail by early blistering 
or underfilm corrosion due to moisture 
vapor passing through the coating into 
the areas of poor adhesion. Adhesion 
of vinyl coatings is dependent upon 
proper surface preparation. This is due 
to the vinyl resins themselves having 
non-polar structure and a high molec- 
ular weight so that wetting of the sur- 
face is difficult. Surface preparation, 
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therefore, is not only important to pro- 
vide a thoroughly clean surface, but 
one which will aid the adhesion of 
vinyls by providing a mechanical bond 
as well as a chemical one. Dust or 
moisture on the surface of the steel 
during the application of vinyl coat- 
ings will materially reduce adhesion. 
In order to protect against minute 
quantities of either of these it is rec- 
ommended that under all conditions, 
vinyl coating primer be brushed into 
the metal surface in order to help the 
coating to thoroughly wet the steel by 
mechanical means. 

Coating thickness is important in 
any coating. As with adhesion it is of 
major importance in vinyl coatings, 
however. The reason for this is the 
relatively low solid content of vinyl 
solutions because of their high mole- 
cular weight and tendency to become 
gel-like in structure when concentra- 
tions of resin are put into solution. 
While many paint coatings have a total 
non-volatile of 50 to 75 per cent or even 
more, as in the case of linseed oil 
paints, most vinyl coatings have a total 
non-volatile in the neighborhood of 
25 to 30 per cent. It can be seen, there- 
fore, that it is important to maintain 
an even coating of uniform thickness 
wherever severe chemical corrosion is 
found. The resistance of a coating to 
moisture vapor is directly proportional 
to the coating thickness and this one of 
the reasons why pin holes and thin 
spots in the coating tend to fail first. 
Rough areas in the steel, rivets, bolts, 
edges and corners are all areas where 
the thickness of a coating may be neg- 
lected. These rough and uneven areas, 
when not coated with the same thick- 
ness of the coating as the smooth areas, 
become focal points for corrosion. All 
such points should be given special care 
in order to make certain that the coat- 
ing thickness is uniform over all areas. 


Continuity of the coating means 
that this coating thickness should be 
maintained evenly throughout the en- 
tire coating application and that pin 
holes, holidays and thin spots in the 
coating must be kept to a minimum if 
proper results are to be obtained 
under severe corrosive conditions. In 
all of the above, it has been assumed 
that the corrosion was severe and that 
the best possible coating and coating 
procedure are required to protect the 
underlying metal. 


The degree of the corrosion deter- 
mines almost entirely the amount of 
surface preparation and care needed 
during coating application. The degree 
of corrosion determines the need for 
the coating itself. In other words, if 
ordinary atmospheric exposure is the 
problem, then neither vinyl coatings 
nor the extra care in surface prepar- 
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ation and application is required. If, 
however, the interior of a tank is to 
be coated to protect against sulfide 
corrosion, then all of the preceding 
points should be watched very care- 
fully and a vinyl coating is indicated 
in order to withstand the severe con- 
ditions. It might also be said at this 
point that a vinyl coating, when prop- 
erly formulated and applied with ade- 
quate film thickness, will outlast con- 
ventional paint several times even un- 
der moderately severe corrosive con- 
ditions. 


There are innumerable examples of 
refinery equipment that have been 
more effectively protected by vinyl 
coatings than with any other method 
of coating protection. Some examples 
are: 

The exterior of caustic tanks 

Sulfur dioxide blow-down tanks 

Acid plant areas subject to sulfur 

dioxide fumes 

Salt water vertical tube ammonia 

coolers 

The exterior of gasoline treaters 

subject to continual condensation 

The interior of lead-lined gasoline 

treaters 

The interior of Perco treaters 

The gas area on the interior of float- 

ing roof tanks subject to sour 
crude and raw gasoline 

The interior of pan tanks subject to 

sour crude and raw gasoline 

Tank exposures subject to general 

refinery fumes, high humidity, 
salt air 

Marine installations such as steel 

wharves and pipe lines above salt 
water 

The interior of acid sludge tanks 

The interior of pipe lines subject to 

treating liquids 

The interior of concrete pipe for 

refinery sewers. 


These uses demonstrate the versa- 
tility and wide resistance of vinyl resin 
coatings. Consider the example of the 
exterior coating of caustic soda tanks. 
The coating is subject to caustic spill- 
age and overflow from the top of the 
tank. When this happens 50 per cent 
caustic soda may remain on the coat- 
ing for an hour to several days before 
it is washed down. Because of the very 
high alkali resistance of the vinyl resin 
coating it is possible for these coatings 
to withstand not only the atmospheric 
weathering to which these tanks are 
subjected, but also this severe chemical 
treatment. A number of caustic tanks 
have been lined in various refineries. 
Previous coatings have had a life of 
only one overflow or one serious spill. 
Vinyl coatings have been unaffected by 
many years of service under these con- 
ditions. 

Another example, and one which is 





even more severe, is the interior of su:- 
fur dioxide blow-down tanks. Here 
corrosive conditions encountered are 
gaseous sulfur dioxide, 20 to 50 per 
cent caustic soda. The coating in this 
case is subject to continuous exposure 
to caustic soda and must, at the same 
time, withstand sulfur dioxide fumes 
above the caustic soda liquid level. 
Vinyl coatings were tested under these 
conditions for more than a year on 
panels. They were unaffected during 
that-time. The tank: was then complete- 
ly cleaned out, sandblasted and a vinyl 
coating system applied to the interior. 
It has been giving satisfactory service 
under these severe conditions for more 
than two years. 

Another severe condition is that of 
the interior of acid sludge tanks. These 
are the tanks into which the sulfuric 
acid sludge is pumped after the treat- 
ment of petroleum products. The sul- 
furic acid sludge is relatively concen- 
trated so that the body of the tank im- 
mersed in the liquid sludge is not as 
great a problem as the area above the 
liquid level. It was stated prior to the 
application of vinyl coatings to the 
underside of the roof and above liquid 
level in these tanks that if the coating 
would last six months that would be 
longer than any other had ever with- 
stood these conditions. The interior of 
the tank was sandblasted, a vinyl 
coating system applied, the tank was 
placed in service and inspected after 
two years’ continuous use. The coating 
was found in perfect condition with no 
breaks over any coated area. 


These examples have all been of 
severe chemical exposures and they 
were picked to demonstrate extreme 
conditions under which vinyl coatings 
may be used. Experience has also 
shown that many lesser corrosion prob- 
lems in refineries can be readily and 
easily handled by vinyl coatings. 


In review, the vinyl resins have the 
basic resistance and chemical prop- 
erties required for meeting refinery 
corrosion problems. They are formu- 
lated for maximum utility from single 
solution coatings for fume conditions, 
system coatings for severe chemical 
immersion, and they may be applied 
as molded linings where the maximum 
resistance is required. They are appli- 
cable not only to new installations but 
are readily applied in the field, using 
standard paint equipment, and require 
only care in order to obtain an imper- 
vious film. The vinyl coatings have 
been proved by actual application to 
operating equipment in some of the 
most severe refinery exposures. With 
these properties and background, vinyl 
resin coatings have already proved 
to be essential to efficient refinery 
maintenance and protection. * * * 
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Like a weathervane, the Foxboro 

'M/S59 Consotrol Controller can be 
installed completely exposed to 
the elements . . . and forgotten 
about! Unsurpassed in perform- 
arice by any other flow controller, 
the M/59 is completely indifferent 
to weather conditions. 

This rugged Flow Controller 
mounts directly on the air connec- 
tion of the valve ... at a fraction 
of usual installation cost. Its case 
is tightly gasketed, continuously 
purged, completely weatherproof, 
highly resistant to dust, fumes, 
and vibration. There’s nothing to 
align, nothing to wear out. A 
flexure-strip fulcrum eliminates 
the friction and wear of conven- 
tional pivots . . . eliminates “con- 
ventional” maintenance. 

In operation, the M/59 fully 
utilizes the speed and sensitivity 
of the Foxboro d/p Cell Flow 
Transmitter ... does away with 


‘Live-Balance” Control on any fluid transmission lag... gives fastest 


with any size valve motor. 


Unique Simplicity — exclusive design 
permits fixed, optimum proportioning 


Lowest first cost. Lowest installed cost. 


Lowest maintenance cost. 


and reset values for liquid flows. Ad- 
justable reset optional for gas or steam 
flow. 


recovery from process upsets. For 
the complete story, write today 
for Bulletin 470. 


THE FOXBORO COMPANY, 647 NEPONSET AVENUE, FOXBORO, 


OXBOR 


REG. U. S. PAT. OFF. 


MASS., 


FLUID FLOW CONTROLLERS 


ENGLAND 


FACTORIES IN THE UNITED STATES, CANADA AND 
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Tanker ‘‘Avila’’ loading at east wing of new Union Oil dock. 


UNION OIL 





Marine Terminal Completed 


Oleum features ultimate in accessibility 
and operating flexibility; provides 
latest in instrumentation and control 


Jerry Stumm 
Pacific Coast Editor 


Building at upper left is control room, 
seen across a loading tanker. 


THE large timber wharf of Union O | 


P 614. 


Company’s marine terminal at Oleun., 
California, suddenly burst into flames 
on July 12, 1952, while two tanker:, 
the “Victor H. Kelley” and the “Lon:- 
poc”, were loading opposite each other 
at the main berths. So- quickly did the 
fire spread through the oil-soaked tim- 
bers of the wharf that the “Victor HF. 
Kelley”, which was loading on the 
windward side and unable to break her 
hawsers, was soon hopelessly engulfed 
in flames. She burned fiercely for sever- 
al hours before sinking, a total loss. 
The “Lompoc”, also ablaze, was abie 
to break her hawsers under her own 
power and pull quickly away from 
her berth into San Pablo Bay. Through 
the heroic efforts of her crew, the 
flames were soon contained and finally 
extinguished without severe damage. 
The wharf was virtually a total loss. 

Repairs to the burned wharf were 
immediately begun and in approxi- 
mately ten days it was back in partial 
operation. To preclude the possibility 
of another such disaster, however, 
Union Oil Company engineers, under 
the general direction of R. H. Bungay, 
manager of engineering, and P. H. Wil- 
son, supervisor of construction, began 
the design and construction of a com- 
pletely new terminal, as fire-proof as 
possible and as functional as modern 
design makes practicable. 

Now in full operation, the terminal 
is almost entirely of concrete construc- 
tion for maximum fire protection. 
Built in the shape of a “T”, it pro- 
vides a wharf 1250 ft long with a 1678 
ft approach causeway. The wharf is 
136 ft wide, overall, with a 65-ft wide 
deck structure on the outer edge that 
can accommodate two large tankers. 
There is a 46-ft wide pipeway in the 
center and a 25-ft wide deck on the 
inner side where five barges can be 
loaded or unloaded simultaneously. 
The approach consists of a 50-ft wide 
pipeway and a 20-ft wide causeway. 


Structural Features 
Vertical loading is handled by 1325 
precast concrete piles 18 and 20 in. 
square and up to 106 ft in length, 
most of which are in the wharf. Lateral 
thrusts are taken by 278 batter piles 
that consist of gunite jacketed steel 
H-beams, each of which is 115 ft in 
length. This method of coating the 
piles to protect them against corrosion 
is the result of 15 years of experimen- 
tation by Ben C. Gerwick, Inc., gen- 
eral contractor for the entire job. 
The pile caps were poured in place 
using panel forms and steel H-beam 
girts. The causeway from the shore 
was built of 94 full-depth precast slabs, 
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Tanker loading manifold and derrick 
for swinging hoses into position. 


Another view of loading manifold, 
showing hoses in position and loading. 
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each of which weighs 25 tons. On the 
wharf, which required a somewhat 
different treatment, there are 615 pre- 
cast half depth slabs with a thickness 
of 11 in. The top half of the slab was 
then poured in place on these precast 
units that contain the reinforcing stee! 
for the whole slab in the form of weld- 
ed trusses. The result is a monolithic 
slab over the entire deck without use 
of bottom forms. 

Precast beams are installed along 
the pipeway. There are also heavy pre 
cast concrete movable spring corners, 
which are intricate units of concrete 
bronze, oak and eight alloy springs. 
The fender system consists of creosoted 
piles and timber, backed by alloy stee! 
springs that are set in castings in the 
concrete. The springs are backed by 
cylindrical rubber bumpers. 


Piping System 
The two main objectives in the de 
sign of the new terminal were to pro- 


‘ vide a sufficient quantity of lines for 


all products to preclude the necessity 
of line clearing and to provide a mani 
folding system so that a mixed tanker 
cargo could be loaded and unloaded by 
merely manipulating manifold valves 
without the necessity of disconnecting 
loading hoses. This was accomplished 
by the employment of plug valves on 
the black oil lines and twin-seal valves 
on the product lines to eliminate slip 
blanking between commodities. The 
twin-seal valve body is taped by 
half-inch line so that when the valve is 
closed its positive shut-off is verified 
through the body bleed. 

The oil piping system consists of 19 
oil lines extending from the main 
pumphouse to the “T” of the wharf 
At this point they divide to serve the 
two tanker loading berths on the oute: 
face, and the five barge loading berths 
on the inner face. 

A connection is installed at the low 
est point on each line so that a positive 
displacement pump can be attached 
and any line be pumped out to any 
other line. 

Each line, ahead of the “T”, has a 
motor-operated block valve followed 
by an orifice flange and thermo-well 
In addition, ten positive displacement 
meters are provided on certain gaso 
line, diesel, and solvent lines for check 
ing the barge cargoes. 


Loading Manifolds 

Each tanker loading manifold con 
sists of 16 risers with a loading hose 
attached. The six black oil lines are 
connected by a manifold using plug 
valves. The four gasoline risers and 
the two diesel risers are connected 
with manifolds using twin-seal valves. 
Individual risers are provided for othe: 








ing alongside. 


Close-up of loading manifold, showing valves 
and connections, and the ‘‘A. C. Rubel” load- 


Twin-Seal valves are installed on all product 
lines; valves are tapped by a ‘-in. line for 
positive shut-off verification. 
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specialty products. The black oil rises 
can be used to handle one commodi', 
simultaneously through all risers, «1 
the manifold-can be valved off to hai:- 
dle any combination of commoditi 
in either direction. The same princip' 
applies to gasoline and, in a less 
degree, to diesel. In general these same 
principles apply to barge loading ex- 
cept that they use smaller lines and 
fewer risers. 


Oo g 


Hose Handling 

Aluminum butterfly valves are in- 
stalled on the ends of each hose so that 
it is not necessary to drain hoses in 
normal operation. There are provisions 
for draining hoses and manifolds 
should the occasion arise, however. 
Such drainage is piped off to a tank 
at a remote location so that there is 
no accumulation of open fuel near the 
manifolds. 

The loading manifold system is ar- 
ranged in the shape of a “V” with the 
black oil risers on one side and all 
others on the opposite side. In this 
manner, a hose can be kept attached 
to its riser and laid out in an orderly 
fashion on the deck. Thus, during a 
loading operation, it is unnecessary to 
disconnect and reconnect a hose to 
a ship’s manifold. 

At the center of each of the two 
loading manifolds there is an electro- 
hydraulic crane with a 60-ft boom. 
These cranes are able to pick up any 
hose and place it in position on the 
ship’s manifold, and to return it to its 
position on the wharf. Barge hoses are 
handled by a motor crane that is a 
modification of a Navy torpedo carrier, 
especially designed for the job. 


Lube-Oil Loading 

Lube-oil shipments are handled by 
a continuous 6-in. closed pipe loop 
originating at the lube-oil blending area 
in the center of the refinery and passing 
both tanker-loading spots. It is so con- 
structed and manifolded at the lube- 
oil blending area that a batching pig 
can be pumped through the line en- 
abling it to handle any of a number of 
products in sequence without line con- 
tamination. This method places the 
control of all shipments of lube-oil 
products in the hands of the lube-oil 
manufacturing department and elim- 
inates the possibilty of contamination 
through mishandling on the wharf. 


Fire Protection System 

The fire protection system consists 
of a 10-in. line running in from shore 
and an 8-in. line extending the length 
of the wharf. The line is continuously 
supplied by the refinery salt water 
system. A turbine-driven booster pump 
may be operated in emergency which 
will supply 2000 gal per minute at !00 
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View of control panel, with graphic panel, upper left. 


Meters installed on loading lines. 
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psi residual pressure at the wharf. The 
entire wharf area is covered by nine 
fixed monitors, which are supplied by 
this system. The monitors have over- 
lapping patterns so that the greatest 
points of hazard can be reached by 
four monitors simultaneously and all 
points of hazard can be reached by at 
least two monitors. 


Instrumentation and Control 

Instrumentation and control is cen- 
tered in an operations building located 
at a point on the approach causeway 
where it intersects the wharf. The oper- 
ations building contains a traffic panel 
on which the entire wharf piping sys- 
tem is outlined in an exact schematic 
arrangement. On the panel are indicat- 
ing lights and control buttons for 
motor-operated valves that control 
each of the 19 lines. There is also a 
miniature instrument that continuously 
records pressure and flow on a strip- 
chart and an integrater that may be 
reset for each cargo movement. Tem- 
peratures are continuously recorded on 
certain select lines by a multipoint 
electronic temperature recorder. 

The entire wharf piping is shown on 
the upper part of the panel with an 
indicating light for each manifold valve 
and loading valve. The lights are con- 
trolled by micro-switches located on 
the valves. For fail-safe reasons, the 
lights are on when the valves are 
closed. 

Through an_ intercommunication 
system the control board operator is 
in constant communication with each 
loading spot, and by use of portable 
speaker-microphones he is also in two- 
way communication with all loading 
vessels. 

By the use of telescribers, two-way 
communication is maintained between 
the control room operator pump-house 
dispatcher and laboratory. A two-way 
radio also provides communication 
with other mobile and portable stations 
within the refinery. 

The only equipment remaining to 
be installed is a pneumatic tube con- 
veyor between the wharf and the lab- 
oratory, three-quarters of a mile away 
One quart sample bottles can then be 
delivered to the laboratory at the rate 
of one every two minutes. 

With the completion of the Oleum 
Marine Terminal it is believed that the 
ultimate in design and engineering has 
been achieved for this type of oper- 
ation. Much of the credit can be at- 
tributed to the resourcefulness and 
ingenuity of the firms of Earl & Wright, 
design engineers, Ben C. Gerwick, 
Inc., general contractor, and C. Nor- 
man Peterson, Inc., piping contractor, 
all of San Francisco, California. * * 
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Refinery Maintenance 


Combining old and new methods 


T. C. Wilson 


Sinclair Refining Company 
Chicago, Illinois 


VISUAL inspection, mechanical cali- 
bration, pressure and hammer tests, 
corrosion buttons or bench marks, 
trepanning and drilling test holes are all 
long established and reliable methods 
for testing refinery equipment for ir- 
regularities and defects without physi- 
cal destruction. 

As it is not practical to test every 
piece of refinery equipment by metal- 
lographic examination or by physical 
inspection, and the older methods have 
their limitations, the industry has de- 
veloped newer techniques to help the 
repeated testings that are indispensable 
to refinery operations and maintenance. 
Some of the newer tools are: Radiog- 
raphy, ultrasonic instruments to estab- 
lish thickness of vessels, magnetic 
particle inspection and fluorescent pen- 
etrants to locate surface and sub-sur- 
face defects, and so forth. 

Use of the newer methods of inspec- 
tion notably shortens off-stream time of 
vessels and lines, reduces costs, and in- 
creases safety for both personnel and 
equipment. 


Magnetic Particle Inspection 

Magnetic particle inspection reveals 
cracks, slag stringers, lack of fusion and 
poor penetration—if these are not too 
deep below the surface—and cracks 
that cannot be found by radiography. 
The method is advantageous in inspec- 
ting welds in manways and nozzles, in 
pressure vessels and tanks where radi- 
ography cannot be used. Magnetic 
particle inspection should be used to 
supplement radiography inspection, ac- 
cording to results attained in field- 
erected and shop-fabricated vessels. 
The method is now a standard pro- 
cedure to inspect pressure vessels. The 
economics of Magnuflux make it pos- 
sible to do 100 per cent inspection 
(Fig. 1). 


NON-DESTRUCTIVE TESTING OF 
REFINERY EQUIPMENT 


of examination shortens 


For this process, operators must be 
adequately trained and supervised and 
realize its limitations. They should ob- 
serve metal repair operations and see 
what caused the indications, as in some 
cases root openings and unfused root 
faces—undisclosed by alternating cur- 
rent except those immediately below 
the surface—may have been intended 
by the design. (Fillet welds may be in- 
spected with alternating current.) Chip- 
ping and rewelding would be costly and 
useless. 

Proper means of magnetizing must 
be used to get a true picture. Most 
weld inspections are accomplished with 
half-wave (pulsating d-c current) be- 
cause d-c current has better penetrating 
characteristics and thus brings out in- 
dications of sub-surface discontinuities 
better than a-c. The pulsating current 
tends to make the magnetic powder 
dance over the weld; the powder is 
more easily attracted to any leakage 
field present (Fig. 2). 

The use of Scotch tape transfers per- 
mits a permanent record of indications 
when it is laid over the indication after 
it has been sprayed with powder and 
the excess blown off. When the tape is 
pulled off, it holds an excellent powder 
pattern of the indication that may be 
photographed, blueprinted or kept in a 
notebook. 

Other than for these customary in- 
spections, the magnetic particle method 
may be used to advantage to detect 
fatigue cracks in machinery parts, 
cracks from caustic embrittlement and 
from stress corrosion in riveted vessels 
between rivet holes and along calking 
edges of plates and fissures in plates and 
heads subjected to hydrogen attack 

Although welds inside a_ vessel 
should be sand-blasted, no special prep- 
arations for magnetic particle inspec- 
tion are required other than scraping 
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FIG. 1. Double prods and automatic powder 
blower of Magnafiux inspect welds on high pressure 


pipe in refinery. 


off-stream, reduces costs, and increases safety 


the slag off new welds and buffing them. 
Defective weld seams are usually elon- 
gated parallel to the seams; surface ir- 
regularities similarly oriented tend to 
mask defects by mechanical entrap- 
ment of the powder. Hence, to detect 
minute surface cracks, it is occasionally 
necessary to grind the surface evenly 
in stringer beads left in the as-welded 
condition. 

In many instances on a recent field- 
erected pressure vessel, magnetic- 
particle inspection readily located se- 
rious cracks not detected by radiog- 
raphy in about 2800 ft of seams, nozzle, 
and manway welds. Cracks from 1 in. 
to 11 in. long and up to 5/16 in. deep 
were not detected by radiography. 

Random and spot radiographing are 
not positive insurance of sound welds. 
In a recent turnaround, the main seams 
of a vessel in operation about 5 years 
were inspected by Magnaflux. Cracks 
1 to 3 in. long and up to 5/16 in. deep 
were revealed; there is no doubt but 
that these defects were present before 
the vessel was placed in operation. 


Castings 

Magnafiux inspection can reveal fa- 
tigue cracks and foundry shrinks that 
cannot be seen with the eye, such as in 
heater heads and special cast fittings. 
A first inspection before any machinery 
is put on a casting is the most economic 
use of non-destructive testing. A sec- 
ond inspection after machining may be 
in order for many applications. In one 
Case, serious defects, shrink cracks, and 
sand inclusions were found in high 
pressure turbine casings by Magna- 
flux. Radiographing and Magnafluxing 
the casing before their installation 
might have avoided costly repair jobs. 
{n some installations where fittings are 
Clos» together, visual inspection cannot 
cov.r the entire fitting. Magnaflux 


readily detects cracks which can then 
be removed by grinding. 


Weld Storage Tanks 

As a full penetration weld is not re- 
quired in the circumferential seam of 
welded storage tanks fabricated in the 
field, the usual inspection of seams by 
trepanning plugs at arbitrary locations 
is sufficient. Because vertical seams, 
however, carry the full primary shell 
stress, they, as well as the circumferen- 
tial seam tying in at the vertical seam, 
must have sound seams. Magnaflux in- 
spection and other procedures should 
eliminate the danger of defective welds. 
The liquid suspension is generally su- 
perior on smooth machine surfaces. 


Welded Spheres 


Magnafiux should also be used on 
new spheres, on welds at manholes, at 
nozzles and at the point of attachment 
of supports, as well as on all seam welds 
both in field and shop fabrication. After 
the hydrostatic test, all vessel attach- 
ments should again be Magnafluxed. At 
least every five years, all attachments 
on spheres in service should be like- 
wise inspected. Magnafiux is not a sub- 
stitute for other forms of inspection, 
however, for like all other methods, it 
too has its own limitations. 


Magnaglo 

Magnaglo is advantageous in inspect- 
ing threaded sections, inside bolt holes, 
fatigue cracks in machined parts, sharp 
changes of sections in forgings or cast- 
ings where the use of dry magnetic 
powders are deficient. It affords an ac- 
curate inspection in the tool-crib by 
revealing invisible cracks from im- 
proper grindings, heat treatment, or 
careless handling (Fig. 3). 

Magnaglo, a paste used in the wet 
method, is mixed with a light oil to 





Ma FIG. 2. Magnafiux dry powder reveals cracks 
in heavy weld — deepest grinding shows bottom 
of crack. 


FIG. 3. Fatigue crack on threads of 
drill collar are shown by Magnaglo indi- 
cation. 


WH FIG. 4. Black light in Zyglo inspec 
tion studies stainless strip-lined vessel. 













“light up"’ under Zyglo. 








form a suspension of fluorescent ferro- 
magnetic particles. The Magnaglo par- 
ticles, being both much smaller than 
dry powder particles and in suspension, 
have high mobility. The leakage field 
from cracks holds the suspended par- 
ticles better than the dry which sticks 
on threads and fillets. In a suitable, in- 
duced black light (harmless, near-ultra- 
violet light with a wave length of 3200- 
4000 Angstorms), surface indications 
appear as bright, greenish-yellow lines 
of fluorescence easily seen by the eye. 










































Zyglo 

Zyglo is the testing method generally 
used on non-ferrous materials to lo- 
cate defects open to the surface (Fig. 4). 
It is especially useful in checking the 
seam at the junction of the shell and 


WH FIG. 7. The Penetron measures wall 
thickness non-destructively from one side 
only by means of gamma rays whose 
source and detector are in the instrument. 









a FIG. 5. Fluorescent penetrant indications of 
through pores in welds of strainless steel vessel 


FIG. 6. The Audigage is used to check metal 
loss due to erosion by both sight and sound. 


the bottom (when the angle box of the 
vacuum seam-tester cannot be used), 
and seal welds of rolled-in furnace or 
exchange tubes, and non-magnetic ther- 
mowells, coil springs for relief valves, 
etc. 

Zyglo markings, made by fluorescent 
liquid penetrating a surface opening to 
some depth within the part, grow 
under black light and indicate positive 
clues to cracks, flaws, pinholes, and 
porosity. 

Four steps are required for the proc- 
ess: 

The penetrant, a highly fluorescent 
liquid is applied by dipping, brushing, 
or spraying and is allowed from a few 
seconds up to 40 minutes, in the case 
of tightly closed cracks in forgings, to 
penetrate. Excess liquid is next rinsed 
off by water spray and the surface is 
dried. Developing powder is then ap- 
plied. The developer acts like a blotter 
and draws the penetrant from the flows 
to the surface. Finally inspected under 
black light, the penetrant drawn to the 
surface glows or “lights up” (Fig. 5). 


Audigage 

The Audigage is a portable, battery- 
powered, self-contained instrument to 
measure audibly and visibly the thick- 
ness of materials. It is ideal for measur 
ing heavy wall vessels or pipe made of 
steel, brass, aluminum, copper, nickel 
and glass; it does not work for cast 
iron, concrete, or other porous mate 
rials (Pig. 6). 

A thin film of oil, grease, or glycerin 
is applied to provide a good ultra-sonk 
coupling between the metal and the 
crystal of the instrument. Flat and 
curved crystals are available for vary 
ing surfaces. On smooth surfaced 
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through thin layers of mill scale, rust, 
or thin coats of paints. On rough or 
heavily painted surfaces, the metal 
must be filed or ground. 

Experience has shown that the Audi- 
gage gives readings within 2 per cent 
of accuracy: On steel thinner than 3/16 
in. accurate measurements are difficult 
to read. 


Penetron 

Another instrument to measure the 
thickness of vessel and pipe walls is 
the Penetron, which measures by gam- 
ma-ray (Fig. 7). It also operates on the 
thickness of walls containing liquids, as 
well as the liquid level in the vessel. 
The instrument indicates the combined 
thickness of metal, coke, or scale. The 
operator must know refining processes 
well, which vessels or lines are clean, 
etc., if he is to measure accurately the 
thicknesses of lines and vessels with the 
instrument. The Penetron can measure 
the thickness of walls 1/32 in. to % in. 
thick within plus or minus 3 per cent; 
temperatures can go as high as 800 F 


Conclusion 

Both the Audigage and the Pene- 
tron are efficient instruments, but they 
are limited: They should not displace 
the older methods such as drilling and 


plugging weepholes, calipering, and 
visual inspection. Their chief interest 
to the refiner is that they can reduce 
costs by eliminating shutdowns, spe 
ial preparations, and tools. They can 
lso be used in places inaccessible to 
other means 

Along with the other non-destru ‘ 
nstruments, those described above 
should—if properly used—reduc« 
number of unscheduled shutd : 
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MECHANICAL ENGINEERING: 


The Choice, Design, Characteristics 
and Maintenance of Centrifugal Pumps 


PART I 


Physical Laws Controlling Design and Performance; 
Characteristics of Different Types of Centrifugal Pumps 


F. B. Applegate 
Pacific Pump Company 


Uwnperstanpinc the whys and wherefores of pump 
design, why they are so made, and the mathematical, engi- 
neering, metallurgical, and practical reasons behind their 
manufacture, will extend the knowledge of buyers and 
users of pumps. Mechanically, a centrifugal pump is not a 
complicated machine. Hydraulically, it is not so simple. 
The purely theoretical concepts of its hydraulic design are 
complex and subject to many modifications, Because of the 
many modifications governing the application of pure 
theory to commercial designs, it has little, if any, more 
than a passing academic interest for either the chooser or 
user of pumps. 


Whys and Wherefores 

The laws of physical science that constitute the firm sup- 
ports of engineering, furnish all the whys and wherefores 
for a pump, the details of its design, installation and oper- 
ation. These laws are not man-made; they were discovered 
by him, many of them the hard way. They differ from 
man-made laws in many ways, all of which are of primary 
importance to engineers. First, they cannot be repealed, 
neither can they be amended to fit some specific condition, 
no matter how desirable that condition may be. Second, 
they demand strict obedience and they provide but one 
penalty for violation. Third, they are the sole judge of the 
violation and they impose the full penalty, and because 
they do not provide a court of appeal, the full penalty is 
exacted for each and every violation. 

Newton's “every body continues in its state of rest-—-ex 
cept as it may be compelled by force to change that state’ 
furnishes the “why” we must use (a) a pump; (b) a force 
to cause a liquid to flow into the pump and (c) mechanical 
power that must be applied through the pump shaft to force 
the liquid from the pump to a terminal. The law of falling 
bodies furnishes the “why” the discharge from a centrif 
igal pump is measured in feet head and why this head is 

function of either the rotative speed squared or the im 
eller diemeter squared. This fact is explained more fully 
iter in these articles 

The law of the conversion of enerey furnishes the “why 
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potential energy in a liquid can be converted into kinetic 
energy and kinetic energy into potential energy. The laws 
governing the temperature—pressure relations of liquids 
furnish not only one more “why” a force must be used to 
cause a liquid to flow into a pump but also they furnish a 
“why” for the magnitude of that force. 


Physical Laws Affecting Design and Performance 

New concepts, new theories, new techniques are fasci- 
nating, but the fundamental laws of physics furnish the 
basis of the hydraulic design of centrifugal pumps. From 
time to time, marked improvements are made in their per- 
formance, because research, not new theories, has shown 
the way for a more effective application of fundamentals. 
A review of the fundamentals of work, energy, and velocity 
may be helpful because of their influence upon the design 
end performance of centrifugal pumps. 

Work is said to be done when a body, acted upon by a 
force, moves in the direction the force is acting. When the 
body yields to a force, work is done by the force; but when 
a body moves against a force, work is done by the body 
Motion is essential to work. A body may rest on a support 
but no work is done in supporting the body although the 
weight of the body will exert a force upon the support 
Liquid discharged from a pump is an example of a bx 
yielding to a force applied by the driver. The same liqu 
moving through the discharge pipe is an example of a b 
moving against a force. 

The importance of work is the fact that a body 
which work is done acquires the capacity to do at 
amount of work in returning to its original positi 
capacity to do work is called energy of which there are 
kinds, potential and kinetic 

Potential energy may be defined as the ener, 
body or system of bodies has by virtue of stress 
energy of position.” A spring is an example of th 
energy of a body. When the spring is bent, work 
the spring acquires potential energy by virtue 
ternal stresses. The energy of a system of b 
explainet by reference to Fig. | When the weg! 











therefore, is not only important to pro- 
vide a thoroughly clean surface, but 
one which will aid the adhesion of 
vinyls by providing a mechanical bond 
as well as a chemical one. Dust or 
moisture on the surface of the steel 
during the application of vinyl coat- 
ings will materially reduce adhesion. 
In order to protect against minute 
quantities of either of these it is rec- 
ommended that under all conditions, 
vinyl coating primer be brushed into 
the metal surface in order to help the 
coating to thoroughly wet the steel by 
mechanical ‘means. 

Coating thickness is important in 
any coating. As with adhesion it is of 
major importance in vinyl coatings, 
however. The reason for this is the 
relatively low solid content of vinyl 
solutions because of their high mole- 
cular weight and tendency to become 
gel-like in structure when concentra- 
tions of resin are put into solution. 
While many paint coatings have a total 
non-volatile of 50 to 75 per cent or even 
more, as in the case of linseed oil 
paints, most vinyl coatings have a total 
non-volatile in the neighborhood of 
25 to 30 per cent. It can be seen, there- 
fore, that it is important to maintain 
an even coating of uniform thickness 
wherever severe chemical corrosion is 
found. The resistance of a coating to 
moisture vapor is directly proportional 
to the coating thickness and this one of 
the reasons why pin holes and thin 
spots in the coating tend to fail first. 
Rough areas in the steel, rivets, bolts, 
edges and corners are all areas where 
the thickness of a coating may be neg- 
lected. These rough and uneven areas, 
when not coated with the same thick- 
ness of the coating as the smooth areas, 
become focal points for corrosion. All 
such points should be given special care 
in order to make certain that the coat- 
ing thickness is uniform over all areas. 


Continuity of the coating means 
that this coating thickness should be 
maintained evenly throughout the en- 
tire coating application and that pin 
holes, holidays and thin spots in the 
coating must be kept to a minimum if 
proper results are to be obtained 
under severe corrosive conditions. In 
all of the above, it has been assumed 
that the corrosion was severe and that 
the best possible coating and coating 
procedure are required to protect the 
underlying metal. 


The degree of the corrosion deter- 
mines almost entirely the amount of 
surface preparation and care needed 
during coating application. The degree 
of corrosion determines the need for 
the coating itself. In other words, if 
ordinary atmospheric exposure is the 
problem, then neither vinyl coatings 
nor the extra care in surface prepar- 
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ation and application is required. If, 
however, the interior of a tank is to 
be coated to protect against sulfide 
corrosion, then all of the preceding 
points should be watched very care- 
fully and a vinyl coating is indicated 
in order to withstand the severe con- 
ditions. It might also be said at this 
point that a vinyl coating, when prop- 
erly formulated and applied with ade- 
quate film thickness, will outlast con- 
ventional paint several times even un- 
der moderately severe corrosive con- 
ditions. 


There are innumerable examples of 
refinery equipment that have been 
more effectively protected by vinyl 
coatings than with any other method 
of coating protection. Some examples 
are: 

The exterior of caustic tanks 

Sulfur dioxide blow-down tanks 

Acid plant areas subject to sulfur 

dioxide fumes 

Salt water vertical tube ammonia 

coolers 

The exterior of gasoline treaters 

subject to continual condensation 

The interior of lead-lined gasoline 

treaters 

The interior of Perco treaters 

The gas area on the interior of float- 

ing roof tanks subject to sour 
crude and raw gasoline 

The interior of pan tanks subject to 

sour crude and raw gasoline 

Tank exposures subject to general 

refinery fumes, high humidity, 
salt air 

Marine installations such as steel 

wharves and pipe lines above salt 
water 

The interior of acid sludge tanks 

The interior of pipe lines subject to 

treating liquids 

The interior of concrete pipe for 

refinery sewers. 


These uses demonstrate the versa- 
tility and wide resistance of vinyl resin 
coatings. Consider the example of the 
exterior coating of caustic soda tanks. 
The coating is subject to caustic spill- 
age and overflow from the top of the 
tank. When this happens 50 per cent 
caustic soda may remain on the coat- 
ing for an hour to several days before 
it is washed down. Because of the very 
high alkali resistance of the vinyl resin 
coating it is possible for these coatings 
to withstand not only the atmospheric 
weathering to which these tanks are 
subjected, but also this severe chemical 
treatment. A number of caustic tanks 
have been lined in various refineries. 
Previous coatings have had a life of 
only one overflow or one serious spill. 
Vinyl coatings have been unaffected by 
many years of service under these con- 
ditions. 

Another example, and one which is 


even more severe, is the interior of sul- 
fur dioxide blow-down tanks. Here 
corrosive conditions encountered are 
gaseous sulfur dioxide, 20 to 50 per 
cent caustic soda. The coating in this 
case is subject to continuous exposure 
to caustic soda and must, at the same 
time, withstand sulfur dioxide fumes 
above the caustic soda liquid level. 
Vinyl coatings were tested under these 
conditions for more than a year on 
panels. They were unaffected during 
that time. The tank was then complete- 
ly cleaned out, sandblasted and a viny| 
coating system applied to the interior. 
It has been giving satisfactory service 
under these severe conditions for more 
than two years. 

Another severe condition is that of 
the interior of acid sludge tanks. These 
are the tanks into which the sulfuric 
acid sludge is pumped after the treat- 
ment of petroleum products. The sul- 
furic acid sludge is relatively concen- 
trated so that the body of the tank im- 
mersed in the liquid sludge is not as 
great a problem as the area above the 
liquid level. It was stated prior to the 
application of vinyl coatings to the 
underside of the roof and above liquid 
level in these tanks that if the coating 
would last six months that would be 
longer than any other had ever with- 
stood these conditions. The interior of 
the tank was sandblasted, a vinyl 
coating system applied, the tank was 
placed in service and inspected after 
two years’ continuous use. The coating 
was found in perfect condition with no 
breaks over any coated area. 


These examples have all been of 
severe chemical exposures and they 
were picked to demonstrate extreme 
conditions under which vinyl coatings 
may be used. Experience has also 
shown that many lesser corrosion prob- 
lems in refineries can be readily and 
easily handled by vinyl coatings. 

In review, the vinyl resins have the 
basic resistance and chemical prop- 
erties required for meeting refinery 
corrosion problems. They are formu- 
lated for maximum utility from single 
solution coatings for fume conditions, 
system coatings for severe chemical 
immersion, and they may be applied 
as molded linings where the maximum 
resistance is required. They are appli- 
cable not only to new installations but 
are readily applied in the field, using 
standard paint equipment, and require 
only care in order to obtain an imper- 
vious film. The vinyl coatings have 
been proved by actual application to 
operating equipment in some of the 
most severe refinery exposures. With 
these properties and background, vinyl 
resin coatings have already proved 
to be essential to efficient refinery 
maintenance and protection. * * * 
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Tanker ‘‘Avila’’ loading at east wing of new Union Oil dock. 


UNION OlL 





_ Marine Terminal Completed 


Oleum features ultimate in accessibility 


and operating flexibility; provides 


latest in instrumentation and control 


Jerry Stumm 
Pacific Coast Editor 


Building at upper left is control room, 
seen across a loading tanker. 
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THE large timber wharf of Union Oil 


P 614. 


Company’s marine terminal at Oleum, 
California, suddenly burst into flames 
on July 12, 1952, while two tankers, 
the “Victor H. Kelley” and the “Lom- 
poc”, were loading opposite each other 
at the main berths. So quickly did the 
fire spread through the oil-soaked tim- 
bers of the wharf that the “Victor H. 
Kelley”, which was loading on the 
windward side and unable to break her 
hawsers, was soon hopelessly engulfed 
in flames. She burned fiercely for sever- 
al hours before sinking, a total loss, 
The “Lompoc”, also ablaze, was able 
to break her hawsers under her own 
power and pull quickly away from 
her berth into San Pablo Bay. Through 
the heroic efforts of her crew, the 
flames were soon contained and finally 
extinguished without severe damage. 
The wharf was virtually a total loss. 

Repairs to the burned wharf were 
immediately begun and in approxi- 
mately ten days it was back in partial 
operation. To preclude the possibility 
of another such disaster, however, 
Union Oil Company engineers, under 
the general direction of R. H. Bungay, 
manager of engineering, and P. H. Wil- 
son, supervisor of construction, began 
the design and construction of a com- 
pletely new terminal, as fire-proof as 
possible and as functional as modern 
design makes practicable. 

Now in full operation, the terminal 
is almost entirely of concrete construc- 
tion for maximum fire protection. 
Built in the shape of a “T”, it pro- 
vides a wharf 1250 ft long with a 1678 
ft approach causeway. The wharf is 
136 ft wide, overall, with a 65-ft wide 
deck structure on the outer edge that 
can accommodate two large tankers. 
There is a 46-ft wide pipeway in the 
center and a 25-ft wide deck on the 
inner side where five barges can be 
loaded or unloaded simultaneously. 
The approach consists of a 50-ft wide 
pipeway and a 20-ft wide causeway. 


Structural Features 

Vertical loading is handled by 1325 
precast concrete piles 18 and 20 in. 
square and up to 106 ft in length, 
most of which are in the wharf. Lateral 
thrusts are taken by 278 batter piles 
that consist of gunite jacketed steel 
H-beams, each of which is 115 ft in 
length. This method of coating the 
piles to protect them against corrosion 
is the result of 15 years of experimen- 
tation by Ben C. Gerwick, Inc., gen- 
eral contractor for the entire job. 

The pile caps were poured in place 
using panel forms and steel H-beam 
girts. The causeway from the shore 
was built of 94 full-depth precast slabs, 
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Tanker loading manifold and derrick 
for swinging hoses into position. 


Another view of loading manifold, 
showing hoses in position and loading. 


each of which weighs 25 tons. On the 
wharf, which required a somewhat 
different treatment, there are 615 pre 
cast half depth slabs with a thickness 
of 11 in. The top half of the slab wa: 
then poured in place on these precast 
units that contain the reinforcing steel 
for the whole slab in the form of weld 
ed trusses. The result is a monolithic 
slab over the entire deck without use 
of bottom forms. 

Precast beams are installed along 
the pipeway. There are also heavy pre 
cast concrete movable spring corners 
which are intricate units of concrete 
bronze, oak and eight alloy springs 
The fender system conzists of creosoted 
piles and timber, backed by alloy stee! 
springs that are set in castings in the 
concrete. The springs are backed b 
cylindrical rubber bumpers. 


Piping System 

The two main objectives in the de 
sign of the new terminal were to pro 
vide a sufficient quantity of lines fo 
all products to preclude the necessity 
of line clearing and to provide a man 
folding system so that a mixed tanke 
cargo could be loaded and unloaded by 
merely manipulating manifold valve 
without the necessity of disconnecting 
loading hoses. This was accomplished 
by the employment of plug valves o1 
the black oil lines and twin-seal valve 
on the product lines to eliminate slip 
blanking between commodities. Th 
twin-seal valve body is taped by 
half-inch line so that when the valve 
closed its positive shut-off is verifie 
through the body bleed. 

The oil piping system consists of 
oil lines extending from the mail 
pumphouse to the “T” of the wha 
At this point they divide to serve the 
two tanker loading berths on the oute 
face, and the five barge loading berths 
on the inner face. 

A connection is installed at the lk 
est point on each line so that a positive 
displacement pump can be attach 
and any line be pumped out to 
other line. 

Each line, ahead of the “T”, has 
motor-operated block valve followe« 
by an orifice flange and thermo-we! 
In addition, ten positive displaceme 
meters are provided on certain gas 
line, diesel, and solvent lines for check 
ing the barge cargoes. 


Loading Manifolds 

Each tanker loading manifold co: 
sists of 16 risers with a loading hos 
attached. The six black oil lines 
connected by a manifold using plu 
valves. The four gasoline risers 
the two diesel risers are connecte 
with manifolds using twin-seal valve 
Individual risers are provided for othe 





specialty products. The black oil risers 
can be used to handle one commodity 
simultaneously through all risers, or 
the manifold can be valved off to han- 
dle any combination of commodities 
in either direction. The same principle 
applies to gasoline and, in a lesser 
degree, to diesel. In general these same 
principles apply to barge loading ex- 
cept that they use smaller lines and 
fewer risers. 





Hose Handling 

Aluminum butterfly valves are in- 
stalled on the ends of each hose so that 
it is not necessary to drain hoses in 
normal operation. There are provisions Exsn 
for draining hoses and manifolds 
should the occasion arise, however. 
Such drainage is piped off to a tank 
at a remote location so that there is 
no accumulation of open fuel near the 
manifolds. 

The loading manifold system is ar- 
ranged in the shape of a “V” with the 
black oil risers on one side and all 
others on the opposite side. In this 
manner, a hose can be kept attached 
to its riser and laid out in an orderly 
fashion on the deck. Thus, during a 
loading operation, it is unnecessary to 
disconnect and reconnect a hose to 
a ship’s manifold. 

At the center of each of the two 
loading manifolds there is an electro- 
hydraulic crane with a 60-ft boom. 





Close-up of loading manifold, showing valves 
and connections, and the ‘‘A. C. Rubel’’ load- 
ing alongside. 





Twin-Seal valves are installed on all product These cranes are able to pick up any 
lines; valves are tapped by a ‘-in. line for hose and place it in position on the 
positive shut-off verification. ship’s manifold, and to return it to its 


position on the wharf. Barge hoses are 
handled by a motor crane that is a 
modification of a Navy torpedo carrier, 
especially designed for the job. 


Met 


Lube-Oil Loading 

Lube-oil shipments are handled by 
a continuous 6-in. closed pipe loop 
originating at the lube-oil blending area 
in the center of the refinery and passing 
both tanker-loading spots. It is so con- 
structed and manifolded at the lube- 
oil blending area that a batching pig 
can be pumped through the line en- 
abling it to handle any of a number of 
products in sequence without line con- 
tamination. This method places the 
control of all shipments of lube-oil 
products in the hands of the lube-oil 
manufacturing department and elim- 
inates the possibilty of contamination 
through mishandling on the wharf. 








Fire Protection System : 2 

The fire protection system consists 
of a 10-in. line running in from shore 
and an 8-in. line extending the length 
of the wharf. The line is continuously 
supplied by the refinery salt water 
system. A turbine-driven booster pump 
may be operated in emergency which 
will supply 2000 gal per minute at 100 











C-14 THE PETROLEUM ENGINEER, July, 1955 




















































































risers psi residual pressure at the wharf. Ihe | 
odity entire wharf area is covered by nine 

8, OF fixed monitors, which are supplied by 

han! this system. The monitors have over- 

dities lapping patterns so that the greatest 

iciple points of hazard can be reached by 

lesser four monitors simultaneously and al! 

same points of hazard can be reached by at 

g ex- least two monitors. i 

and 
Instrumentation and Control 

e in- Instrumentation and control is cen- 

that tered in an operations building located 

es in at a point on the approach causeway 

sions where it intersects the wharf. The ope! 

folds ations building contains a traffic pane! 

ever. on which the entire wharf piping sys 

tank tem is outlined in an exact schematic 

re is arrangement. On the panel are indicat- 

r the ing lights and control buttons fo 
motor-operated valves that contro! 

$ ar- each of the 19 lines. There is also a 

1 the miniature instrument that continuously 

1 all records pressure and flow on a strip- ' 

this chart and an integrater that may be | 
ched reset for each cargo movement. Tem 
lerly peratures are continuously recorded on | 
1g a certain select lines by a multipoint 

y to View of control panel, with graphic panel, upper left. electronic temperature recorder. 

> to The entire wharf piping is shown on 
the upper part of the panel with an 

two indicating light for each manifold valve 
tro- and loading valve. The lights are con 
om. trolled by micro-switches located on 
any the valves. For fail-safe reasons, the 
the lights are on when the valves are 

its closed. 

are Through an_ intercommunication 

is 8 Meters installed on loading lines. system the control board operator is 

rier, in constant communication with each 
loading spot, and by use of portable 
speaker-microphones he is also in two 
way communication with all loading 

by vessels. 

oop By the use of telescribers, two-way 

rea communication is maintained between 

sing the control room operator pump-house 

om dispatcher and laboratory. A two-way 

a, radio also provides communication 

pig with other mobile and portable stations 

pie within the refinery. 

a The only equipment remaining to 

oe be installed is a pneumatic tube con 

the veyor between the wharf and the lab 

oil oratory, three-quarters of a mile away 

oil One quart sample bottles can then be 

mm delivered to the laboratory at the rate 

ion of one every two minutes. 

: With the completion of the Oleum 
Marine Terminal it is believed that the 
ultimate in design and engineering has 

_ been achieved for this type of oper 

ore ation. Much of the credit can be at 

oth tributed to the resourcefulness and 

sly ingenuity of the firms of Earl & Wright 

re design engineers, Ben C. Gerwick 

np Inc., general contractor, and C. Nor 

m man Peterson, Inc., piping contractor 





00 all of San Francisco, California. * * 
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Refinery Maintenance 





T. C. Wilson 


Sinclair Refining Company 
Chicago, Illinois 





NON-DESTRUCTIVE TESTING OF 
REFINERY EQUIPMENT 





Combining old and new methods 


VISUAL inspection, mechanical cali- 
bration, pressure and hammer tests, 
corrosion buttons or bench marks, 
trepanning and drilling test holes are all 
long established and reliable methods 
for testing refinery equipment for ir- 
regularities and defects without physi- 
cal destruction. 

As it is not practical to test every 
piece of refinery equipment by metal- 
lographic examination or by physical 
inspection, and the older methods have 
their limitations, the industry has de- 
veloped newer techniques to help the 
repeated testings that are indispensable 
to refinery operations and maintenance. 
Some of the newer tools are: Radiog- 
raphy, ultrasonic instruments to estab- 
lish thickness of vessels, magnetic 
particle inspection and fluorescent pen- 
etrants to locate surface and sub-sur- 
face defects, and so forth. 

Use of the newer methods of inspec- 
tion notably shortens off-stream time of 
vessels and lines, reduces costs, and in- 
creases safety for both personnel and 
equipment. 


Magnetic Particle Inspection 

Magnetic particle inspection reveals 
cracks, slag stringers, lack of fusion and 
poor penetration—if these are not too 
deep below the surface—and cracks 
that cannot be found by radiography. 
The method 1s advantageous in inspec- 
ting welds in manways and nozzles, in 
pressure vessels and tanks where radi- 
ography cannot be used. Magnetic 
particle inspection should be used to 
supplement radiography inspection, ac- 
cording to results attained in field- 
erected and shop-fabricated vessels. 
The method is now a standard pro- 
cedure to inspect pressure vessels. The 
economics of Magnuflux make it pos- 
sible to do 100 per cent inspection 
(Fig. 1). 
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of examination shortens 


For this process, operators must be 
adequately trained and supervised and 
realize its limitations. They should ob- 
serve metal repair operations and see 
what caused the indications, as in some 
cases root openings and unfused root 
faces—undisclosed by alternating cur- 
rent except those immediately below 
the surface—may have been intended 
by the design. (Fillet welds may be in- 
spected with alternating current.) Chip- 
ping and rewelding would be costly and 
useless. 

Proper means of magnetizing must 
be used to get a true picture. Most 
weld inspections are accomplished with 
half-wave (pulsating d-c current) be- 
cause d-c current has better penetrating 
characteristics and thus brings out in- 
dications of sub-surface discontinuities 
better than a-c. The pulsating current 
tends to make the magnetic powder 
dance over the weld; the powder is 
more easily attracted to any leakage 
field present (Fig. 2). 

The use of Scotch tape transfers per- 
mits a permanent record of indications 
when it is laid over the indication after 
it has been sprayed with powder and 
the excess blown off. When the tape is 
pulled off, it holds an excellent powder 
pattern of the indication that may be 
photographed, blueprinted or kept ina 
notebook. 

Other than for these customary in- 
spections, the magnetic particle method 
may be used to advantage to detect 
fatigue cracks in machinery parts, 
cracks from caustic embrittlement and 
from stress corrosion in riveted vessels 
between rivet holes and along calking 
edges of plates and fissures in plates and 
heads subjected to hydrogen attack. 

Although welds inside a_ vessel 
should be sand-blasted, no special prep- 
arations for magnetic particle inspec- 
tion are required other than scraping 
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FIG. 1. Double prods and automatic powder 
blower of Magnaflux inspect welds on high pressure 


pipe in refinery. 


off-stream, reduces costs, and increases safety 


the slag off new welds and buffing them. 
Defective weld seams are usually elon- 
gated parallel to the seams; surface ir- 
regularities similarly oriented tend to 
mask defects by mechanical entrap- 
ment of the powder. Hence, to detect 
minute surface cracks, it is occasionally 
necessary to grind the surface evenly 
in stringer beads left in the as-welded 
condition. 

In many instances on a recent field- 
erected pressure vessel, magnetic- 
particle inspection readily located se- 
rious cracks not detected by radiog- 
raphy in about 2800 ft of seams, nozzle, 
and manway welds. Cracks from 1 in. 
to 11 in. long and up to 5/16:in. deep 
were not detected by radiography. 

Random and spot radiographing are 
not positive insurance of sound welds. 
In a recent turnaround, the main seams 
of a vessel in operation about 5 years 
were inspected by Magnaflux. Cracks 
1 to 3 in. long and up to 5/16 in. deep 
were revealed; there is no doubt but 
that these defects were present before 
the vessel was placed in operation. 


Castings 

Magnaflux inspection can reveal fa- 
tigue cracks and foundry shrinks that 
cannot be seen with the eye, such as in 
heater heads and special cast fittings. 
A first inspection before any machinery 
is put on a casting is the most economic 
use of non-destructive testing. A sec- 
ond inspection after machining may be 
in order for many applications. In one 
case, serious defects, shrink cracks, and 
sand inclusions were found in high 
pressure turbine casings by Magna- 
flux. Radiographing and Magnafluxing 
the casing before their installation 
might have avoided costly repair jobs. 
{n some installations where fittings are 
Close together, visual inspection cannot 
cover the ‘entire fitting. Magnaflux 





readily detects cracks which can then 
be removed by grinding. 


Weld Storage Tanks 


As a full penetration weld is not re- 
quired in the circumferential seam of 
welded storage tanks fabricated in the 
field, the usual inspection of seams by 
trepanning plugs at arbitrary locations 
is sufficient. Because vertical seams, 
however, carry the full primary shell 
stress, they, as well as the circumferen- 
tial seam tying in at the vertical seam, 
must have sound seams. Magnaflux in- 
spection and other procedures should 
eliminate the danger of defective welds. 
The liquid suspension is generally su- 
perior on smooth machine surfaces. 


Welded Spheres 

Magnaflux should also be used on 
new spheres, on welds at manholes, at 
nozzles and at the point of attachment 
of supports, as well as on all seam welds 
both in field and shop fabrication. After 
the hydrostatic test, all vessel attach- 
ments should again be Magnafluxed. At 
least every five years, all attachments 
on spheres in service should be like- 
wise inspected. Magnaflux is not a sub- 
stitute for other forms of inspection, 
however, for like all other methods, it 
too has its own limitations. 


Magnaglo 

Magnaglo is advantageous in inspect- 
ing threaded sections, inside bolt holes, 
fatigue cracks in machined parts, sharp 
changes of sections in forgings or cast- 
ings where the use of dry magnetic 
powders are deficient. It affords an ac- 
curate inspection in the tool-crib by 
revealing invisible cracks from im- 
proper grindings, heat treatment, or 
careless handling (Fig. 3). 

Magnaglo, a paste used in the wet 
method, is mixed with a light oil to 


May FIG. 2. Magnaflux dry powder reveals cracks 
in heavy weld — deepest grinding shows botton 
of crack. 























































FIG. 3. Fatigue crack on threads of 
drill collar are shown by Magnaglo indi 
cation. 


WH FIG. 4. Black light in Zyglo inspec 
tion studies stainless strip-lined vessel 


























“light up’’ under Zyglo. 


form a suspension of fluorescent ferro- 
magnetic particles. The Magnaglo par- 
ticles, being both much smaller than 
dry powder particles and in suspension, 
have high mobility. The leakage field 
from cracks holds the suspended par- 
ticles better than the dry which sticks 
on threads and fillets. In a suitable, in- 
duced black light (harmless, near-ultra- 
violet light with a wave length of 3200- 
4000 Angstorms), surface indications 
appear as bright, greenish-yellow lines 
of fluorescence easily seen by the eye. 


Zyglo 

Zyglo is the testing method generally 
used on non-ferrous materials to lo- 
cate defects open to the surface (Fig. 4). 
It is especially useful in checking the 
seam at the junction of the shell and 


WH FIG. 7. The Penetron measures wall 
thickness non-destructively from one side 
only by means of gamma rays whose 
source and detector are in the instrument. 





an FIG. 5. Fluorescent penetrant indications of 
through pores in welds of strainless steel vessel 


FIG. 6. The Audigage is used to check metal 
* loss due to erosion by both sight and sound. 








the bottom (when the angle box of the 
vacuum seam-tester cannot be used), 
and seal welds of rolled-in furnace or 
exchange tubes, and non-magnetic ther- 
mowells, coil springs for relief valves, 
etc. 

Zyglo markings, made by fluorescent 
liquid penetrating a surface opening to 
some depth within the part, grow 
under black light and indicate positive 
clues to cracks, flaws, pinholes, and 
porosity. 

Four steps are required for the proc- 
ess: 

The penetrant, a highly fluorescent 
liquid is applied by dipping, brushing, 
or spraying and is allowed from a few 
seconds up to 40 minutes, in the case 
of tightly closed cracks in forgings, to 
penetrate. Excess liquid is next rinsed 
off by water spray and the surface is 
dried. Developing powder is then ap- 
plied. The developer acts like a blotter 
and draws the penetrant from the flows 
to the surface. Finally inspected under 
black light, the penetrant drawn to the 
surface glows or “lights up” (Fig. 5). 


Audigage 

The Audigage is a portable, battery- 
powered, self-contained instrument to 
measure audibly and visibly the thick- 
ness of materials. It is ideal for measur- 
ing heavy wall vessels or pipe made of 
steel, brass, aluminum, copper, nickel, 
and glass; it does not work for cast 
iron, concrete, or other porous mate- 
rials (Fig. 6). 

A thin film of oil, grease, or glycerine 
is applied to provide a good ultra-sonic 
coupling between the metal and the 
crystal of the instrument. Flat and 
curved crystals are available for vary- 
ing surfaces. On smooth surfaced 
metal, sound waves are transmitted 
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through thin layers of mill scale, rust, 
or thin coats of paints. On rough or 
heavily painted surfaces, the metal 
must be filed or ground. 

Experience has shown that the Audi- 
gage gives readings within 2 per cent 
of accuracy: On steel thinner than 3/16 
in. accurate measurements are difficult 
to read. 


Penetron 


Another instrument to measure the 
thickness of vessel and pipe walls is 
the Penetron, which measures by gam- 
ma-ray (Fig. 7). It also operates on the 
thickness of walls containing liquids, as 
well as the liquid level in the vessel. 
The instrument indicates the combined 
thickness of metal, coke, or scale. The 
operator must know refining processes 
well, which vessels or lines are clean, 
etc., if he is to measure accurately the 
thicknesses of lines and vessels with the 
instrument. The Penetron can measure 
the thickness of walls 1/32 in. to % in. 
thick within plus or minus 3 per cent; 
temperatures can go as high as 800 F. 


Conclusion 

Both the Audigage and the Pene- 
tron are efficient instruments, but they 
are limited: They should not displace 
the older methods such as drilling and 
plugging weepholes, calipering, and 
visual inspection. Their chief interest 
to the refiner is that they can reduce 
costs by eliminating shutdowns, spe- 
cial preparations, and tools. They can 
also be used in places inaccessible to 
other means. 

Along with the other non-destructive 
instruments, those described above 
should—if properly used—reduce the 
number of unscheduled shutdowns 
brought on by equipment failure. * * 
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MECHANICAL ENGINEERING: 


P 615.512 


The Choice, Design, Characteristics 


and Maintenance of Centrifugal Pumps 


PART I 


Physical Laws Controlling Design and Performance; 
Characteristics of Different Types of Centrifugal Pumps 


F. B. Applegate 


Pacific Pump Company 


Unperstanpinc the whys and wherefores of pump 
design, why they are so made, and the mathematical, engi- 
neering, metallurgical, and practical reasons behind their 
manufacture, will extend the knowledge of buyers and 
users of pumps. Mechanically, a centrifugal pump is not a 
complicated machine. Hydraulically, it is not so simple. 
The purely theoretical concepts of its hydraulic design are 
complex and subject to many modifications. Because of the 
many modifications governing the application of pure 
theory to commercial designs, it has little, if any, more 
than a passing academic interest for either the chooser or 
user of pumps. 


Whys and Wherefores 


The laws of physical science that constitute the firm sup- 
ports of engineering, furnish all the whys and wherefores 
for a pump, the details of its design, installation and oper- 
ation. These laws are not man-made; they were discovered 
by him, many of them the hard way. They differ from 
man-made laws in many ways, all of which are of primary 
importance to engineers. First, they cannot be repealed, 
neither can they be amended to fit some specific condition, 
no matter how desirable that condition may be. Second, 
they demand strict obedience and they provide but one 
penalty for violation. Third, they are the sole judge of the 
violation and they impose the full penalty, and because 
they do not provide a court of appeal, the full penalty is 
exacted for each and every violation. 

Newton’s “every body continues in its state of rest—ex- 
cept as it may be compelled by force to change that state” 
furnishes the “why” we must use (a) a pump; (b) a force 
to cause a liquid to flow into the pump and (c) mechanical 
power that must be applied through the pump shaft to force 
the liquid from the pump to a terminal. The law of falling 
bodies furnishes the “why” the discharge from a centrif- 
ugal pump is measured in feet head and why this head is 
a function of either the rotative speed squared or the im- 
peller diameter squared. This fact is explained more fully 
later in these articles. 

The law of the conversion of energy furnishes the “why” 


potential energy in a liquid can be converted into kinetic 
energy and kinetic energy into potential energy. The laws 
governing the temperature—pressure relations of liquids 
furnish not only one more “why” a force must be used to 
cause a liquid to flow into a pump but also they furnish a 
“why” for the magnitude of that force. 


Physical Laws Affecting Design and Performance 

New concepts, new theories, new techniques are fasci 
nating, but the fundamental laws of physics furnish the 
basis of the hydraulic design of centrifugal pumps. From 
time to time, marked improvements are made in their pet 
formance, because research, not new theories, has shown 
the way for a more effective application of fundamentals 
A review of the fundamentals of work, energy, and velocity 
may be helpful because of their influence upon the design 
-nd performance of centrifugal pumps. 

Work is said to be done when a body, acted upon by a 
force, moves in the direction the force is acting. When the 
body yields to a force, work is done by the force; but when 
a body moves against a force, work is done by the body 
Motion is essential to work. A body may rest on a support, 
but no work is done in supporting the body although the 
weight of the body will exert a force upon the support 
Liquid discharged from a pump is an example of a body 
yielding to a force applied by the driver. The same liquid 
moving through the discharge pipe is an example of a body 
moving against a force. 

The importance of work is the fact that a body upon 
which work is done acquires the capacity to do an equal 
amount of work in returning to its original position. The 
capacity to do work is called energy of which there are two 
kinds, potential and kinetic. 

Potential energy may be defined as the energy which a 
body or system of bodies has by virtue of stresses, or “the 
energy of position.” A spring is an example of the potential 
energy of a body. When the spring is bent, work is done and 
the spring acquires potential energy by virtue of its in 
ternal stresses. The energy of a system of borlies may be 
explained by reference to Fig. 1. When the weight W is 











FIRST 


IN CAT CRACKING 


With over 30 per cent of all crude today eventually 
becoming cat cracker feed, cat cracker design is in- 
creasingly important to refiners. The superiority of 
the Fluid Cat Cracking design is well-established by 
the fact that 70 per cent of cat cracking capacity in 
the free world is the fluid design. The M. W. Kellogg 
Company has engineered or erected more than half 
of this fluid capacity. 

M. W. Kellogg has been in the forefront of Fluid 
Catalytic Cracking from the beginning. Starting early 
with continuing studies of catalysts, it worked closely 
with the industry in engineering the fluid principle. 
M. W. Kellogg’s contribution in mechanical engineer- 


C-20 


ing made it possible to design units of capacities large 
enough to meet accelerated demands for higher octanes 
since World War II. Its long experience in construct- 
ing oil refineries enabled M. W. Kellogg to undertake 
the erecting of these initial units, and the even larger 
ones in operation today, with full confidence that 
they would be on stream in minimum time. 

An M. W. Kellogg Fluid Catalytic Cracking unit is 
your guarantee of many predetermined requirements, 
including throughput capacity, product quality and 
quantity, utility cost, catalyst loss, and coke-burning 
capacity. From its experience in engineering and erect- 
ing many side-by-side units, M. W. Kellogg originated 
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the straight-line Orthoflow* design—which offers 
many extra economic advantages. 

A full-color, 13-minute movie, showing how the 
Orthoflow works, is now being booked for showings 
after July 1. Return coupon for particulars and to 
obtain a copy of our No. 2, 1955 Kelloggram which 
illustrates a recent Orthoflow installation. 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 
225 Broadway, New York 7, N. Y. 


The Canadian Kellogg Company, Ltd., Toronto ¢ Kellogg International Corp., London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


*Trademark of The M. W. Kellogg Company 
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The distinctive vertical con 
struction of M. W. Kellogg’ 
Orthoflow Fluid Catalyti 
Cracker—a logical development 
from the side-by-side mode! 
becoming more and more famil 
iar on refinery skylines. Ortho 
flow units completed or unde 
construction since 1951 already 
represent a total throughput of 
over 290,000 BPD. 


Refinery Process Division 
The M. W. Kellogg Company 
225 Broadway, New York 7, N. Y. 


| Send available dates for showing of your new Orthoflow film. 


My preference after July 1 is (1)__ (2) 

[] Send Kelloggram illustrating recent Orthoflow installation 
Name_ 

Company 

Address 
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raised a distance H in feet above the earth (a) to position 
(b), it has had W  H ft lb of work expended in raising it, 
and it has gained the power to do the same amount of work 
in returning to its original position at (a). The energy in the 
raised weight belongs not to the weight alone, but to the 
system of two bodies, the weight, and the earth, which are 
separated in opposition to the attraction between them. 
Here is the “why” a centrifugal pump will run backward 
unless a check or gate valve is closed immediately after the 
driving power is cut out. 

Kinetic energy may be defined as the energy which a 
body has by virtue of its velocity. Suppose the raised 
weight W is set free and allowed to fall from (b) to (a) 
with nothing to resist it. The force of the earth’s attraction 
is exerted upon W as it falls and work is done and energy 
expended, but in this case the work is all spent in giving 
velocity to the falling weight. When the weight reaches (a), 
it still has power to do work by virtue of its motion, and 
the work it can do before coming to rest is equal to the work 
done upon it in giving it motion. The weight still retains the 
energy that it had at (b), but it is now energy of motion or 
kinetic energy. The liquid leaving the periphery of an im- 
peller, retains the energy imparted to it by the driver of 
the pump, but it is kinetic energy that is converted to 
potential energy in the pump case. 


+ 


4 FIG. 1. Diagram illustrating the 
meaning of potential energy: a 
weight, W, must have work spent 
on it to raise it from the level a. 
to a higher level, Ba distance H. 
The weight thus has work equal 
H to the product of W times H, done 
in raising it; it then has the poten- 
tial energy, W < H, that it can 
spend doing work while returning 
to its original lower position, a. 





To 


When the weight W dropped from (b), it falls with con- 
stant acceleration, called the acceleration of gravity, which 
is usually represented by the letter g. The value of g varies 
from 32.25 ft sec at the poles to 32.09 ft sec at the equator. 
For all commercial problems g may be taken as 32 ft sec or 
32.16 ft sec, if more accurate results seem desirable. When 
W falls in a straight line with constant acceleration, the 
velocity increases uniformly with the time, the average 
velocity is the arithmetical means of the initial velocity, U, 





and the final velocity, V, or = >, when W is simply 


dropped with no initial velocity, U is zero and we have 


wen. (1) 
gt? 

H = —. 
9 (2) 

2gH = Vv? 7 (3) 
V= \/2gH (4) 
where 
V = final velocity in feet 
g = 32.16 ft sec 
t = time in seconds 
H = height in feet from a to b. (Fig. 1). 


he 
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The importance of these fundamentals is seldom, if ever, 
overestimated, but they too frequently are neglected or 
ignored until an SOS goes out for the services of a field 
engineer because the “pump” has failed. 

If the application of fundamentals is examined, one finds 
WH to be a major factor in all calculations involving the 
horsepower of the pump and its driver. This may be illus- 
trated by comparing the ft lb of work required to raise 100 
gal of a light hydrocarbon weighing 6.5 lb per gal and of 
fresh water weighing 8.33 lb per gal to a height of 100 ft. 
The light hydrocarbon would require 100 < 6.5 x 100 = 
65,500 ft lb of work; the fresh water 100 * 8.33 x 100 = 
83.300 ft Ib or 12.7 per cent more work than the former. 
The same difference would be reflected in the horsepower 
required for pumping each liquid. 

The equation V = \/ 2gH is a major factor in calcula- 
tions involving centrifugal pump design and performance. 
It furnishes the “why” a centrifugal pump is strictly a 
head-generating machine and why that head is a function 
of the impeller diameter squared, also the rotative speed 
squared. 

If W (Fig. 1) falls 100 ft from position b to posi- 


tion a, it will attain a velocity equal to V= \/2gH = 
\/2 X 32.16 x 100 = 80.3 ft sec at position (a) regardless 
of its weight. To cause W to return to its original position 
(b), it would be necessary for it to start from (a) with the 
same velocity or 80.3 ft sec at position (a) regardless of 
its weight. The work done in returning W from position (a) 
to position (b) would be equal to the weight of W times 
the height in ft, H. It is evident then that impeller diam- 
eter and rotative speed head generated are a function of 
V = \V 2gH. Since 2gH = V? the head generated at con- 
stant speed will vary as the square of the impeller diam- 
eter. With the impeller diameter constant and the rotative 
speed varied, the head generated will vary as the speed 
squared. For the head developed, the work done and con- 
sequently the horsepower will vary as the weight of the 
liquid, and for a given liquid the horsepower will vary as 
the diameter of the impeller cubed or as the rotative speed 
cubed. 


Types of Centrifugal Pumps 


Centrifugal pumps are divided into single and multi-stage 
volute types, with single and double suction impellers and 
multi-stage diffuser types with single suction impellers. 
These are subdivided into radial split and axial split case 
types. All pressure joints of the radial split case are at 
right angles to the centerline of the shaft and are circular 
in form. The pressure joints of the axial split case are 
parallel to the centerline of the shaft and are of irregular 
form. 


Function of Parts 


Regardless of type, the centrifugal pump is made up of 
two basic elements, one stationary, the other rotating. 

The stationary element consists of the pump case, pack- 
ing boxes, and bearings. The function of this element is to 
provide a suitable support and enclosure for the rotating 
element. The case performs several functions. It provides 
the nozzles necessary for connecting the suction and dis- 
charge pipes and it directs the flow of liquid into and away 
from the impeller. It also provides the means for converting 
the kinetic energy in the liquid leaving the impeller into 
potential (pressure) energy. 

The rotating element consists of a shaft on which is 
mounted one or more impellers. The function of the rotating 
element is to create and maintain the flow of liquid through 
the pump by converting mechanical power input to kinetic 
energy and to impart this energy to the liquid. Other parts 
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¢@ FIG. 2. Design ct closed impeller, with 
shroud on each side of the vanes. 


FIG. 3. Design of semi-enclosed im- > 
peller, with wall on one side of vanes. 


are refinements of construction and supplement the func- 
tions of the two basic elements. 


The Impeller 


The impeller, sometimes referred to as the wheel or 
runner, is the heart of the centrifugal pump. It is the means 
employed to obtain the rotation of the mass of liquid and 
to generate the required head, which is a function of the 
peripheral speed of its vane tips. The rotation of the im- 
peller causes the liquid to flow from the impeller eye to its 
outer periphery and to impart energy to the liquid. The 
greater part of the energy in the liquid leaving the impeller 
is kinetic. Some of this is necessary to create flow and the 
remainder is converted into the potential energy required 
to overcome the head pumped against. This conversion of 
energy is most efficient when effected in a passage of gradu- 
ally increasing area such as a volute casing or a diffuser. 
The efficiency attained depends upon the accuracy of the 
hydraulic data available to the design engineer and his 
knowledge in coordinating and applying these data to im- 
peller and case design. 


Impeller Types 


Impellers may be divided into general and distinctive 
types. Single suction and double suction, either of which 
may be enclosed; semi-enclosed or open are general types. 
The form of the vane divides the impeller into its distinc- 
tive types such as radial; Francis mixed-flow; Francis ex- 
treme, screw or axial propeller type. 

The terms single and double suction designate the num- 
ber of inlets to the impeller. A single suction has one inlet; 
a double suction impeller has two inlets, one on each side 
of the impeller. 

A closed impeller, Fig. 2, has a side wall or shroud on 
each side of the vanes. Closed impellers are furnished with 
a wearing ring on each inlet to minimize leakage from the 
discharge side back to the suction. Single suction enclosed 
impellers for single stage high pressure service are fur- 
nished with a wearing ring on each side to permit balancing 
the axial thrust. When used for multi-stage pumps, a wear- 
ing ring is fitted on the suction side only. 

The semi-enclosed impeller, Fig. 3, has a wall on one side 
of the vanes, the other side is open. Impellers of this type 
are not furnished with wearing rings and losses from leak- 
age from the discharge back to the suction are relatively 
high. Consequently, their efficiency, in most cases, is below 
that of the closed type. For many services, special pro- 
vision must be made to take care of axial thrust load. Be- 
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cause of their low economy, their application is limited to 
special services. 

The open impeller may have vanes cast integral with the 
hub without side walls, or it may have one side wall extend 
ing outward one-quarter to one-half the distance from the 
hub to the vane tips. The open impeller is crude, its effi 
ciency is very low, and its use is generally limited to pumps 
of the “low cost, one job and junk” variety. 


The Radial Impeller 


In present day practice, the term “radial” or “straight’ 
vane, is applied to the surface rather than the form of the 
impeller vane. The form of the vane between tips may be a 
curve, but if the surface remains flat, it is known as a radia! 
or straight vane. The inlet vane tips may be straight or they 
may change with radii and section and extend part way 
across the eye of the impeller. The radial type impellers 
have the lowest specific speed. 


The Francis Type Impeller 


The Francis type impeller has a specific purpose and 
there is no advantage to be gained by using this type for 
all conditions. The primary purpose of the Francis vane is 
to produce a high speed impeller of small diameter with 
sufficient vane surface to impart the required energy to the 
liquid. It is a high specific speed design, with several modifi 
cations extending from a vane having a slight helical sur 
face at the inlet only, to the extreme type having a full 
helical surface with the diameter at the outlet sometimes 
smaller than the diameter at the inlet. 

The Francis mixed-flow impeller having the vanes ex 
tended across the suction eye of the impeller meets the re 
quirement for low pick-up loss at high rotative speeds. The 
entrance angle of the vanes change with radii and section, 
giving a uniform absolute velocity across the vane section 
resulting in full capacity flow without cavitation or undue 
shock. 

The Francis extreme impeller is generally limited t 
maximum operating heads of approximately 45 ft. The 
highest speed impeller of this type is obtained when the 
discharge diameter is equal to or slightly less than the inlet 
diameter. With an impeller of this type, the pick-up speed 
of the liquid at the inlet diameter is equal to the peripheral 
speed of the impeller. This pick-up or inlet speed has a 
maximum beyond which it is unsafe to operate the pump 
because of erosion and the possibility of cavitation. 

The term “pick-up” is sometimes applied to impellers 
with Francis type vanes. Because this type vane extends 
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into the eye of the impeller, it picks up the liquid before it 
makes the right angle turn at the hub of the impeller. This 
transfers some of the work from the suction to the discharge 
side of the impeller and decreases pick-up and entrance 
losses which reduces the required NPSH. For this reason, a 
Francis type impeller is frequently used for the first or 
suction stage of multi-stage pump and the radial type for 
the remaining stages. 


Screw or Propeller Type Impeller 


The screw type impeller, Fig. 4, is known also as the axial 
flow or propeller type. Essentially, it is one-half of the 
Francis extreme impeller with the side wall removed. The 
mean delivery diameter of the screw impeller is much less 
than the inlet diameter and the flow through the impeller is 
nearly axial, hence the name, axial flow. The principal field 
of application for impellers of this type is for large capaci- 
ties and heads of 5 to 45 ft. The screw impeller has the 
highest specific speed of any impeller yet developed. 





* FIG. 4. The screw, axial flow, 
or propeller type of impeller. 


Specific Speed 


Specific speed is a relation between the capacity, rotative 
speed, and head developed by an impeller. It may be de- 
fined as the rpm at which a geometrically similar impeller 
would operate if the proportions were reduced so as to dis- 
charge one gpm against one foot head. It is expressed by 
the equation: 


rpm \/gpm 
Ns = ——_—=— a eee 
Where 
Ns = specific speed 


rpm = revolutions per minute 
gpm = gallons per minute 
H = head in feet of water 


The specific speed for any impeller will vary at different 
points on the head-capacity curve for that impeller. Be- 
cause the points on the curve vary from zero capacity at 
shut-off to zero head capacity at maximum capacity, the 
specific speed will vary from zero at shut-off, (zero capac- 
ity) to infinity at zero head (maximum capacity). To make 
the term definite, it is necessary to select some particular 
condition as a base and the point selected is that of maxi- 
mum efficiency. This particular point is understood when 
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the specific speed of an impeller is given. 

Specific speed is generally accepted as a convenient in- 
dex of impeller type. When developing the design details 
of an impeller. the engineer will effect such modifications 
of vane types and specific speed as test data may indicate 
are necessary to attain maximum efficiency over the oper- 
ating head-capacity range for which the impeller is to be 
designed. This, together with the natural overlapping of 
specific speed-head-capacity conditions, make it impractical 
to give definite limits for specific speeds. The specific speeds 
in general use for different types of impellers are: 





Type impeller Specific speed Capacities Heads 
Radial. . 200— 2,000 Small High 
Francis 1800— 2,500 Medium Medium 
Mixed-flow. . 2000— 3,600 Large Low 
Propeller 3000— 7,500 Larger Lower 
Screw 6000—11,000 Largest 10 ft and under 


The foregoing are normal for commercial conditions. 
Specific designs are sometimes developed for one specific 
case that may exceed either or both the normal capacity 
and head limits. 

Three examples will illustrate the specific speed-type 
impeller for different capacity-head-rotative speed 
conditions. 

(1)—Capacity 972 gpm; head 3560 ft; speed 9500 rpm 


9500 \/972 9500 x 31.2 
~ 35608 = 460 _— 


which comes within the specific speed range of the radial 
type impeller. 
(2)—Capacity 2500 gpm; head 160 ft; speed 1750 rpm. 


__ 1750\/2500 1750 x 50 


Ns = = 1941 
. 1603 45.1 


which brings this impeller within the Francis type. 
(3)—Capacity 14,000 gpm; head 8 ft; speed 375 rpm. 


_ 375 \/14000 375 x 118.4 


Ns = = 9348 
. 83 4.75 


which places this impeller in the screw type. 


Head Generated by Impeller 


The head generated by an impeller is a function of the 
tangential velocity of the liquid leaving the impeller. The 
term “head,” when used without modification, is generally 
accepted as referring to the head generated at the capacity 
specified for the particular service. When the term “shut- 
off head” is used, it is accepted as the head generated at 
zero capacity with the discharge valve closed and will be 
equal to the height of a column of liquid sustained by the 
effect of the centrifugal force developed by the impeller. 
The magnitude of this force depends upon the details of the 
impeller design and may be from 15 per cent to as much as 
200 per cent above the head developed at the capacity 
specified. 

Head generated is always expressed in feet of liquid 
because 


(1) the values V and H in the equation V = \/2gH are 
always feet, 

(2) the peripheral velocity of the impeller vane tips is 
measured in feet per unit of time and 

(3) the tangential velocity of the liquid leaving the 
impeller is also measured in feet per unit of time. The unit 
of time may be either a minute or a second, generally the 
latter. 


(The second article in this group will appear in an early 
issue. )—Ed. 
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Products of Dehydrogenation Processes 


Production of Butadiene. Growth of 
the war-born butadiene industry is gov- 
erned by the demand for GR-S rubber 
which vastly overshadows all other out- 
lets. New markets for butadiene are, at 
present, making only very gradual 
headway. Tracy?’ foresees a 1955 con- 
sumption of 691,000 short tons, split 
as follows: 


GR-S rubber 611,000 short tons 


Nitrile rubber 15,000 

Nylon 

Latex paints 

Resins .. 65,000 
Total ...691,000 


Of a total installed plant capacity of 
852,000 tons, all but 98,000 tons was 
built by the U. S. Government as part 
of the World War II synthetic rubber 
program. Eight of the ten existing buta- 
diene plants are based on petroleum 
charging stock, while the remainder 
(accounting for 215,000 tons capacity) 
start from ethyl alcohol. 

During the early days of the buta- 
diene program, synthesis from alcohol 
had the advantages of being closer to 
commercialization when time was of 
the essence, and of releasing butene 
which was urgently needed for the pro- 
duction of alkylate fuels. Today, how- 
ever, the process has lost its competitive 
standing. Indeed, during the years of 
limited demand (1947 to mid-1950), 
all of the U. S. butadiene output was 
derived from petroleum sources. It was 
only after the outbreak of the Korean 
conflict that alcohol-to-butadiene plants 
were again restored to operation on a 
limited scale. 

With production at 570,000 tons in 
1952, and 575,000 tons in 1953, both 
nearly at the rated capacity of the eco- 
nomically much more advantageous 
petroleum-based plants, new construc- 
tion of butadiene facilities appears in 
the offing. Most recent announcement 
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of intended construction has come from 
Texas Butadiene and Chemical Corpo 
ration, a newly-formed organization 
which plans direct conversion of n-bu 
tane to butadiene by one version ot 
Houdry’s dehydrogenation process. 

Existing butadiene facilities look to 
butane only indirectly as raw materia! 
N-butene is the immediate charging 
stock. It is obtained either by direct re 
covery from refinery gases or by the 
catalytic dehydrogenation of n-butan« 
by methods considered in Part I of this 
series. 

Dehydrogenation of n-Butenes. Fo 
the conversion of n-butenes to buta 
diene, two catalysts are today comme! 
cially prominent. Standard Oil Devel- 
opment Company’s “Catalyst 1707, 
which assays 72.4 per cent MgO, 18.4 
per cent Fe,O,, 4.6 per cent CuO, 4.2 
per cent K,O, has been the workhorse 
of the industry. More recently, Dow 
Chemical Company’s calcium nickel 
phosphate catalyst has entered com 
mercial dehydrogenation service (at 
Polymer Corporation’s Sarnia plant). A 
third catalyst, alumina-chromia, has its 
place in the dehydrogenation picture, 
especially in the direct conversion of 
n-butane to butadiene. 

For the conversion of n-butenes to 
butadiene, which is practiced in two- 
step processes, catalysts of the latter 
type have been superseded because of 
their relatively low activity and selec 
tivity, and their unsuitability for use in 
the presence of steam. 

In the dehydrogenation of n-butenes, 
thermodynamic equilibrium necessi 
tates use of high temperatures, and 
favors low pressures. The reaction 


nC.H, = C,H, + H, 
rey AH =4000 Btu 
(endothermic) . . (2) 


is (at equilibrium) limited to 40 pe 
cent conversion at 0.1 atmospheres and 
595 C. Thermal cracking reactions take 
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too serious a toll above 700 C to permit 
operation above this limit. Russell et 
al.1° indicate that the practical oper- 
ating temperature is held within 620 
and 680 C, at a superficial hydrocarbon 
residence time of approximately 0.2 
seconds, to achieve 25 to 30 per cent 
conversion per pass (with 1707 cata- 
lyst). 

The dehydrogenation reaction itself 
is favored by low converter pressure. 
Even more important, a low partial 
pressure of product butadiene counter- 
acts this material’s strong tendency to 
undergo polymerization and other 
degradation reactions. The objective of 
low partial pressure (approximately 
100 mm Hg abs) of hydrocarbon is 
achieved by dilution with steam. This 
technique has the further advantages of 
providing a ready vehicle for the intro- 
duction of the large required endo- 
thermic heat and of minimizing the 
need for catalyst regeneration by gasi- 
fying much of the coke as soon as it is 
formed. Obviously, this operating 
scheme calls for high steam:hydrocar- 
bon ratios (10:1 to 20:1) and resistance 
to deactivation and degradation by 
high-temperature steam is one of the 
important merits of the commercial 
butene dehydrogenation catalysts 
(alumina-chromia cannot stand up to 
such operating conditions). 

Some carbon deposition is unavoid- 
able at the drastic dehydrogenation 
conditions, even in the presence of 
steam, and regeneration is necessary. 
Thus, butadiene production is a cyclical 
operation, which calls for several (at 
least two) reactors in parallel. The re- 
generation step itself is accomplished 
by steaming in the absence of hydrocar- 
bon at regular reaction temperature or, 
preferably, some 15 C below it. 

Kearby”° has shown that the extent 
of carbon formation—and needed re- 
generation—is determined by the 
steam:hydrocarbon ration and by the 
potassium content of the (1707) cata- 
lyst. Departing from the original cycle 
of 1 hour on stream:1 hour on regener- 
ation, Kearby found that a 7:1 steam- 
to-butene ratio at 650 C reduced the 
time for adequate regeneration to 10 
minutes out of every hour. By doubling 
this steam ratio, continuous operation 
without regeneration was made possi- 
ble for 100 hours. The temperature 
had to be gradually boosted for con- 
stant conversion, however. 

A further important effect is the 
gradual depletion of potassium carbon- 
ate from 1707 catalyst, with resultant 
acceleration of carbon deposition. This 
can be overcome by replenishing the 
catalyst’s potassium content by some 
expedient such as placing 5-weight per 
cent potassium carbonate pills ahead of 
the catalyst. 
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As one might expect, butadiene 
selectivity declines as conversion per 
pass is raised, and more time is given 
to yield consuming product degrada- 
tion reactions. Thus, at 14 vol steam: 
vol butene, 620-650 C, and 500 hr™ 
butene space velocity, 86 per cent 
selectivity is observed at 20 per cent 
conversion. If 30 per cent of the butene 
is reacted in one pass, selectivity drops 
to 80 per cent in near-linear relation- 
ship. 

The effect of steam ratio on yield be- 
comes more significant with rising con- 
version since repression of partial pres- 
sure is dictated primarily by buta- 
diene’s degradation reactions. At 30 
per cent conversion, steam:butenes 
ratio of 7:1 permitted a yield of only 
about 77-78 per cent, a significant drop 
below performance at 14:1 ratio (see 
above). The reactor itself is operated at 
substantially atmospheric pressure; i.e. 
outlet pressure is only enough (5-10 
psi) to permit adequate flow through a 
waste-heat boiler and the plant’s prod- 
uct recovery section. 

The industrially useful steam:hydro- 
carbon ratio is fixed by economic 
compromise. As we have seen, rising 
ratio raises useful yield as well as per- 
missible on-stream time of the catalyst. 
On the other hand, throughput is low- 
ered and fuel consumption (as well as 
cooling water requirements) is signifi- 
cantly increased. Typically, a ratio in 
the range of 10:1 is chosen. 

To introduce the endothermic re- 
action heat, some early units mounted 
dehydrogenation catalyst in tubes of a 
shell-and-tube converter. This is costly 
construction and causes high mainte- 
nance cost. Today, adiabatic reactors 
are in near-universal use. The hydro- 
carbon is preheated to 55-85 C below 
reactor inlet temperature. It is joined 
by steam superheated to the point 
where its sensible heat will cover all the 
converter’s heat requirements. Reactor 
gases are passed through a waste heat 
boiler (where much of the needed di- 
luent steam is generated) and thence to 
an oil quench and finally a water 
quench tower. From here, the stream 
enters the recovery section via some 
knock-out drums. 

The same general process scheme is 
applicable to the production of buta- 
diene over calcium nickel phosphate 
catalyst which is of more recent origin. 
This catalyst is also operated cyclically. 
The reaction feed is n-butene and 
steam, while air and steam mixture 
serves in regeneration. Each part of the 
cycle lasts 30 to 60 minutes. Butene 
space velocity is 90-150 hr and mini- 
mum steam ratio is 18:1. The catalyst is 
started at 525 C but is gradually raised 
(to a sustained operating temperature 
of about 630 C) for a conversion of 30 


per cent per pass. Maximum regenera- 
tion temperature is 675 C.?} 

This catalyst pays for its high steam 
requirements and considerably lower 
space velocity, by providing outstand- 
ing yields. At 21.4 steam ratio and 30,5 
per cent conversion, Britton et al? ob- 
tained selectivity of 92.0 per cent, and 
yield actually reached 94.0 per cent at 
25 per cent per-pass reaction. Conver- 
sion drops markedly as the cycle’s re- 
action phase is lengthened and regener- 
ation after 30-60 minutes is quite 
essential. 

Nickel-containing steels cannot be 
tolerated in contact with this catalyst. 
Harm is also caused by contamination 
with oxides of alkali and alkaline earth 
metals. 

Direct Dehydrogenation of Butane 
to Butadiene. The direct conversion of 
butane to butadiene has been moved 
into the limelight again by the recent 
announcement of Texas Butadiene and 
Chemical Corporation’s intention to 
employ this route commercially.* A 
process, developed for this one-stage 
conversion by Houdry Process Corpo- 
ration,??:?° is based on chromia-alum- 
ina catalysis. For reasons of mechani- 
cal strength, this catalyst does not per- 
mit the use of diluent steam. 

Houdry’s process is operated on a 
heat-regenerative principle; i.e. the en- 
dothermic dehydrogenation period al- 
ternates with combustion of coke de- 
posited on the catalyst bed. Enough 
heat is stored in the catalyst bed during 
the burning to cover the reaction 
period’s requirements. To provide the 
large heat capacity needed therefor, the 
catalyst pellets are mixed with suitable 
inert material. 

Fresh n-butane charge is joined by a 
recycle butane-butene stream from 
butadiene recovery. The mixture is pre- 
heated to approximately 625 C before 
it enters the reactors. The converter 
make gas is oil-quenched. It is then 
compressed, re-cooled, and the gas, 
after seperation from condensate is 
passed to a standard absorber-stripper 
system. Recovered C,-hydrocarbons 
are separated by fractional and extrac- 
tive distillation along lines indicated 
above for the two-stage process. 

If maximum butadiene production is 
the objective, the recovered butenes are 
recycled to the reactors together with 
butane. Typical reaction conditions are 
605 C and 5 in. Hg abs. (the need for 
low partial pressures of hydrocarbon 
has been outlined above. Since 
chromia-alumina catalyst is deterio- 
rated by steam, resort must be had to 
vacuum operation). Liquid space rate 
is of the order of 1.0-1.5 hr~?. This is 
adjusted to properly balance _ the 

*A direct butane-to-butadiene process was 


employed earlier at Phillips Petroleum Com- 
pany’s Borger, Texas, plant. 
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amount of needed coke formation on 
the catalyst. 

On-stream time is between 7 and 10 
minutes. A vacuum purge follows this 
period. Preheated air is then introduced 
to effect regeneration. Total cycle time 
is 20 to 25 minutes. 

Since this process relies on coke 
formation from butane as a major 
source of fuel needed in the reactors, 
only relatively low yields of butadiene 
may be looked for. In maximum buta- 
diene production, the reactor make gas 
contains about 44 wt per cent butenes 
and 11 per cent butadiene. Ultimate 
yield of butadiene is approximately 
55-wt per cent (based on butane). 

The process may be adapted to yield 
a combination of butenes and buta- 
diene, or to the production of butenes 
only. In the latter case, higher pressure 
(10 psi) and greater space rates (1.5-2.0 
hr!) may be used, and butene recycle 
is eliminated. Useful yield is near 70-wt 
per cent (based on butane). 

Purification of Butadiene. For petro- 
chemical purposes, butadiene is (almost 
always) required in 95 to 98 per cent 
purity. The reactor make, however, 
contains barely 30 per cent of the diene 
(11 per cent in the case of the single- 
stage process that is not now in com- 
mercial use). 

For the removal of lighter hydrocar- 
bons and hydrogen, which are formed 
to a limited extent, the liquefied re- 
actor make is stabilized in conven- 
tional equipment. The heavy (C,-plus) 
fraction is rectified for isolation of the 
C,-cut. 

Standard fractionation is adequate 
for the removal of relatively high-boil- 
ing 2-butenes and n-butane. The vapor 
pressures of butadiene and 1-butene 
are, however, sufficiently close that 
purification by fractional distillation 
alone is inadequate. Two methods serve 
for the commercial purification of 
butadiene: Extractive distillation in the 
presence of furfural?* and absorption 
in aqueous cuprous ammonium ace- 
tate.*° 

Basis for the distillative method is 
the observation that the volatility of 
1-butene relative to butadiene is height- 
ened by the presence of large amounts 
of furfural. A typical column in this ex- 
tractive distillation service has 100 
plates, with the feed introduced at mid- 
point and the solvent entered near the 
column top at 60 C. The 1-butene (to- 
gether with any contained isobutane) 
is taken overhead and butadiene, dis- 
solved in furfural, is withdrawn as bot- 
toms at 160 C. Separation between the 
solvent and butadiene is accomplished 
in a separate 20-plate column. 

Happel*! reports the following con- 
ditions as typical in a 14-ft diameter 
extractive distillation column: 
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Overhead (1-butene) 
Hydrocarbon reflux 
Hydrocarbon 

reflux ratio 
Furfural 

feed rate 


16.4 tons per hr 
58.9 tons per hr 


3.58: 1 


556 tons per hr 


The use of cuprous ammonium ace- 
tate solution as diene solvent is prac- 
ticed principally for the recovery of 
butadiene in polymerization plants, and 
is therefore of more limited interest in 
the present discussion. Briefly, the proc- 
ess is based on the formation of a water- 
soluble butadiene complex with the 
copper salt, which makes butadiene 
absorption possible while the other 
components remain in gaseous form 
(any dissolved 1-butene is displaced by 
a small stream of pure butadiene). The 
butadiene-rich liquor is heated for de- 
composition of the complex and re- 
covery of the diene. 

The copper liquor process calls for 
higher capital investment than extrac- 
tive distillation, but it is economical, 
nevertheless, for recovery of butadiene 
from dilute streams. For such a feed, 
thermal efficiency of the furfural proc- 
ess is prohibitively low. Work by Bor- 
rows et al.*° suggests that extractive 
distillation is economically more ad- 
vantageous with feeds containing 50 
per cent or more butadiene (this is the 
concentration after removal of butane 
and 2-butene). At significantly lower 
concentrations, operating savings in 
copper liquor absorption are sufficient 
to pay out the higher needed in- 
vestment. 


Production of Styrene. We have indi- 
cated above that almost the entire out- 
put of ethylbenzene is destined for con- 
version of styrene. By this route, sty- 
rene constitutes a strong and growing 
end derivative of ethylene. 

Like butadiene, styrene production 
received its original impetus from the 
synthetic rubber program. But unlike 
butadiene, it has succeeded in captur- 
ing very significant markets outside of 
rubber production, chiefly in the manu- 
facture of polystyrene plastics. Indeed, 
in 1953, nearly 60 per cent of Ameri- 
ca’s 799.2 million-pound syrene out- 
put was consumed outside the rubber 
industry. This position is especially re- 
markable if it is considered that, as re- 
cently as 1945, polystyrene production 
accounted for less than 5 per cent of 
the 360 million pounds styrene pro- 
duced during that year. 

The growth outlook for styrene con- 
tinues bright in the production of 
GR-S rubber and, to an even more sig- 
nificant extent, in the manufacture of 
thermoplastics. Current forecasts indi- 
cate that polystyrene will attain a pro- 
duction level of 8 to 900 million pounds 
in 1960 (vs 492.3 million pounds in 
1953). The long-range study of the 












President’s Materials Policy Commis 
sion® looks for a 1975 output of sty 
rene resins amounting to 2.1 billion 
pounds, and a total styrene production 
of 3.9 billion pounds during that year 
Two processes serve for the commer 
cial conversion of ethylbenzene to sty 
rent. At all plants but one, direct d 
hydrogenation is practiced: 


can +(e = CH, + H; 


(3) 


This conversion takes place in the 
vapor phase and in the presence of a 
fixed-bed catalyst. Operating conditions 
must be carefully selected to minimize 
cracking reactions. Principal variables 
include the choice of catalyst, partial 
pressure of product, operating tempera- 
ture, conversion per pass, and contact 
time. 

In American practice, catalysts 
based on magnesium oxide or iron 
oxide are preferred, while German sty 
rene production involves the use of zinc 
oxide promoted with smaller quantities 
of alumina and chromates. Overall per 
formance in both instances is about the 
same. 

Yield is favorably influenced by 
maintaining low partial pressure of the 
hydrocarbon. Toward this objective, 
steam is used as diluent. 

Concomitant advantages of this tech 
nique are self-regeneration of catalyst 
and the possibility of using superheated 
steam to supply the heat requirements 
of the endothermic reaction system. 

The complex reaction system in- 
volved in ethylbenzene dehydrogena.- 
tion is influenced by conversion per 
pass, a dependent variable fixed by con 
trol of temperature and contact time 
In one series of experiments, an ulti 
mate yield of 91.5 per cent was obtain 
ed at 30 per cent conversion. At 40 per 
cent conversion, the efficiency was re 
duced to 87.5 per cent while a furthe! 
boost to 50 per cent conversion lowered 
yield to an economically unfeasible 
82.5 per cent. 

Temperature and space velocity must 
be carefully balanced to achieve best 
performance. These two variables are 
inversely related; i.e. to obtain the same 
degree of conversion, higher tempe! 
atures or lower space velocities may be 
employed. 

By operating at high space velocities 
and temperatures, maximum through 
put can be obtained. However, a limit 
is set on the permissible operating tem 
perature by the increasing extent of 
yield-consuming side reactions. Eco 
nomic considerations therefore become 
the actual determining factor in bal 
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ancing throughput vs yield require- 
ments, and they will thus set tempera- 
ture and space velocity conditions in- 
directly. 

In the American dehydrogenation 
process, developed by Dow Chemical 
Company,’ the reactor feed consists of 
a mixture of steam and ethyl benzene 
in the weight ratio 2.6:1. About 90 per 
cent of the total steam enters the con- 
verter as an independent, highly super- 
heated stream. The remainder is intro- 
duced jointly with ethyl benzene, pre- 
heated to 520 C. The mix temperature 
is just below 750 C. The average oper- 
ating temperature is in the range of 
600 C, however, as the endothermic 
reaction causes a significant tempera- 
ture drop through the converter. 

The products of reaction are cooled 
in several stages. At an intermediate 
level (just above 100 C), tars formed in 
deterioration reactions are separated 
from the system. This intermediate 
separation is necessary to overcome a 
foaming tendency in the condensers 
and settlers that follow. Further cool- 
ing will condense styrene, ethyl ben- 
zene, and water, and other medium- 
boiling products. The aqueous phase is 
separated from the organic reaction 
products by decantation. 

The reactor make contains some 35 
to 40 per cent styrene and 1 per cent 
benzene. Almost the entire balance is 
ethyl benzene that must be recovered 
and recycled. 

Separation of styrene from ethyl ben- 
zene, and its final purification presents 
a severe problem, and its technical solu- 
tion is a major engineering achieve- 
ment. The key components boil within 
a close range (9 C at atmospheric pres- 
sure) and require therefore a large 
number of fractionating trays. Styrene 
polymerizes rapidly at elevated temper- 
atures, however, with resultant loss in 
yield and obstruction of the column. 
Vacuum distillation is therefore called 
for. 

The commercial separation of ethyl 
benzene from styrene requires the use 
of 70 actual plates. Even with a moder- 
ate pressure drop per plate, it is evi- 
dent that special measures must be 
taken if bottoms temperature is to be 
low enough to keep polymerization 
within tolerable limits. 

Three approaches are taken to this 
problem. First of all, styrene retention 
time in the reboiler and on the plates 
is held at the lowest feasible value. 
Secondly, two successive vacuum stills 
are employed—each with its own evac- 
uation system. Thirdly—and most im- 
portant—a suitable inhibitor is added 
to suppress polymerization in the still. 

Elemental sulfur is used by all but 
one U. S. producer for the purpose of 
inhibition in styrene polymerization. At 
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one plant, hydroquinone serves in the 
same function. The inhibitor is added 
both to the incoming crude styrene and 
to ethyl benzene reflux at the top of the 
column. 

Almost pure styrene is brought to 
specification quality in a finishing col- 
umn that has the prime objective of 
eliminating the doping sulfur. Here, 
styrene is taken overhead. The opera- 
tion is, of course, also carried out at 
vacuum (approximately 35 mm Hg 
abs). To prevent polymerization in the 
upper section of the column, an in- 
hibitor must be added to the reflux. For 
this purpose, tert-butyl catechol is in- 
troduced in small amount. This in- 
hibitor is non-objectionable and is 
actually used to stabilize the product 
styrene in storage. As it is primarily 
effective at low temperatures, and may 
be used in very dilute form (approxi- 
mately 10 ppm), its presence does not 
interfere with most polymerization re- 
actions and product specifications on 
polystyrene. However, if necessary, it 
may be removed readily from the 
monomer by washing with dilute 
aqueous Caustic. 

Indirect Synthesis of Styrene. This 
process was developed primarily to 
overcome the difficulties of purifying 
styrene that are encountered in the 
direct dehydrogenation of ethyl ben- 
zene. The method is employed at only 
one plant (Institute, West Virginia). It 
is made economically feasible by the 
sale of by-product acetophenone. 

The indirect synthesis is carried out 
by the following series of reactions: 








not taken to completion. By keeping 
conditions on the acid side, subsequent 
acetophenone condensation reactions 
can be minimized. 

A primary vacuum distillation serves 
to remove contained ethyl benzene. In 
a secondary still, a mixture of acetophe- 
none and phenyl methyl carbinol is 
taken overhead at 14 mm Hg abs. 

Acetophenone in the purified mix- 
ture must be converted to phenyl 
methyl carbinol by hydrogenation in 
the presence of copper-chromium-iron 
catalyst. The catalyst is used in slurry 
form, suspended in the reaction med- 
ium. Concentration is between 4 to 
10-wt per cent. Normal operating con- 
ditions are reported at 100 to 200 psi 
and 130 to 175 C. 

After filtration for catalyst removal, 
minor impurities are removed by vac- 
uum distillation. No attempt is made 
to remove acetophenone from the alco- 
hol. The purified carbinol is converted 
to styrene by a simple dehydration 
step. Good success has been reported 
for the use of titania catalyst on bauxite 
carrier. 

The dehydration is carried out in the 
vapor phase. The catalyst is present in 
a fixed bed. Operating temperature is 
approximately 250 C and pressure is 
atmospheric. Unconverted carbinol, to- 
gether with contained acetophenone, is 
returned to the hydrogenation stage. 

Styrene, the low-boiling component, 
may be readily recovered from the de- 
hydration products by simple vacuum 
distillation. Overall yield in the dehy- 
dration stage is about 91 per cent. 

Process efficiency of the indirect 
route is 80 to 82 per cent (based on 


? Of 
C, H, (o) -C —CH,; -CH —CH; — 2,0 CH = CH, 
> > > 


Ethyl benzene Acetophenone 


Methyl] Phenyl 


Styrene 


Carbinol 


(4) 


The first step, oxidation of ethyl ben- 
zene to acetophenone, is carried out in 
the liquid phase. Air is used as oxidiz- 
ing agent, and manganese acetate 
serves as Catalyst. Operating pressure is 
30 psi. The temperature is controlled at 
126 C and contact time has been re- 
ported at 1.5 hours. 

Two reactors are used in series. 
Overall conversion per pass in the two 
units is held at 26 per cent. This will 
give a yield of 88 per cent acetophe- 
none plus methyl phenyl carbinol 
(based on ethyl benzene). Further in- 
crease in per-pass conversion would 
result in undue yield reduction. 

The liquid reactor effluent is washed 
with caustic. However, neutralization is 





ethyl benzene). This compares with 86 
to 87 per cent styrene yield in the 
direct dehydrogenation method. 


Bibliography 

17. Tracy, O. V. Chem. Eng. News, Vol. 31, 
2666 (1953). 

18. Oil and Gas J., July 12, 1954, p. 83. 

19. Russell, R. P., et al. Trans. Am. Inst. Chem. 
Eng., Vol. 42, 1-14 (1946). 

20. Kearby, K. K. Ind. Eng. Chem., Vol. 42, 
295-300 (1950). 

21. Britton, E. C., et al. Ind. Eng. Chem. Vol. 
43, 2871-4 (1951). 

22. Hornaday, G. G. The Petroleum Engineer, 
Nov. 1954. C7-C10. 

23. Oil and Gas J., Vol. 52, Sept. 28, 1953, pp. 
100 ff. 

24. Happel, J., et al. Trans. Am. Inst. Chem. 
Eng., Vol. 42, 189 ff. (1946). 

25. Morrell, C, E., et al. Ibid., p. 473 ff. 

26. Borrows, E. T. and Seddon, W. C. Chem. 
and Ind., Aug. 10, 1953, S57-S64. 

27. Sherwood, P. W. Pet. Proc., June 1953, p. 
902 ff. 

28. Keag, H. F., and McCullough, H. S. Ind. 
Eng. Chem., Vol. 45, pp. 2 ff (1953).% ¥ 








THE PETROLEUM ENGINEER, July, 1955 








CH, 


h 86 
the 


1. 42, 
. Vol. 
ineer, 
3, DP. 


Yhem. 


Yhem. 
53, DP. 


Ind. 











DAVISON GIVES YOU HIGH ALUMINA CATALYST IN 





THE PARTICLE SIZE BEST SUITED FOR YOUR UNIT! 











HIGH ALUMINA M-S CATALYST PARTICLE SIZE DISTRIBUTION 


The catalyst with a minimum of fines... 


Grade F-3-25 F-2-25 F-1-25 C-1-25 C-2-25 
Extra Fine Inter- Coarse Extra 
Fine mediate Coarse 
Size range by 
C.A.E.: Wt. % 
0-10 Microns 4 2 1 1 y 
0-20 Microns 9 4 2 2 2 
0-30 Microns 16 11 6 5 a 
0-40 Microns 28 21 12 10 8 


...and a minimum of coarse particles 


Sieve analysis: 
wr. % 
on 100 mesh 
(149 microns) _ 0 0 1 1 1 
on 140 mesh 
(104 microns) 1 1 4 6 8 
on 200 mesh 
(74 microns) 4 5 15 22 33 











PRODUCERS OF - CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, TRIPLE SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS AND SILICOFLUORIDES SOLE PRODUCERS OF DAVCO® GRANULATED FERTILIZERS 
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Now Davison has taken the characteristics of High 
Alumina Catalyst and combined them with the proven 
advantages of its 13% Alumina Catalyst. This gives 
you, for the first time, High (25%) Alumina Catalyst 
with all these qualities: 


@ Lower Stack Losses 

@ Better Maintenance of Activity and Surface Area 
@ Narrow Particle Size Distribution 

@ High Attrition Resistance 

@ High Purity and Uniformity 


For information on Davison High Alumina Catalyst see your 
Davison Representative or write. 


Progress 15 Chemistry 


DAVISON CHEMICAL COMPANY 


Divison of W. R. Grace & Co. 
Baltimore 3, Maryland 


Sales Offices: Chicago, Ill.; Houston, Tex.; New York, N. Y.; Baltimore, Md 
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New Mathematical Charts Speed Calculations 





i new mathematical charts de- 
veloped by E. J. George, Sun Oil Com- 
pany engineer, provided a convenient, 
economical tool that can be used for 
the same purpose as a slide rule or cal- 
culating machine. 

The charts consist of a log scale 
superimposed diagonally upon a log- 
log grid. The Multiphase mathematical 
chart includes scales for multiplication 
and division as well as those for obtain- 
ing directly the square root, cube root, 
and logarithm of a number. The multi- 
plication and division chart has the 
same pattern, but without the log, 
square and cube root curves. Both 
charts contain examples _ illustrating 
the various mathematical operations 
which can be performed. 

The standard charts, each used in- 
dependently, have the same accuracy as 
a seven and one-half inch slide rule. 
Values are read directly without the use 
of a straight edge as required with a 
nomograph. An added feature of these 
charts, in contrast to slide rule manipu- 
lation, is that the operator has a free 
hand to record values instantly as they 
are read. This factor, coupled with the 
elimination of time-consuming scale 
settings, account for the record speed 
with which calculations are made using 
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E. J. George (left), Sun Oil Company engi- 
neer, demonstrates the time that can be saved 
in performing typical computations with his 
new mathematical charts compared to that 
required in the operation of the slide rule 
and calculating machine. 


these charts. Comparative runs have 
shown the chart calculations to be 50 
per cent faster than those made with a 
slide rule, and twice as rapid as a cal- 
culating machine. 

E. J. George, an instructor in chem- 
istry at Drexel Evening College, orig- 
inally devised these charts to meet the 
need of students for a convenient, ac- 
curate, and very inexpensive calcula- 
tor. Their acceptance in leading col- 
leges and universities throughout the 
country has been rapid. Aside from 
their convenience and simplicity, the 
charts increase the student’s funda- 
mental understanding of logarithms— 
thereby easing the path to slide rule 
operations. 

Since their introduction last fall, 
however, these charts have already 
found a host of additional applications 
outside of the classroom. Engineers re- 
port that they are useful for field cal- 
culations, because they can be inserted 
in the back of notebooks for ready 
reference. For administrative person- 
nel, the charts can be placed under the 
glass desk top where they are ready 
for instant computation during phone 
conversations (when only one hand is 
free) as well as for numerous mathe- 
matical problems that arise during the 





day—thereby saving appreciable time 
consumed by other calculating meth- 
ods. Similarly, these charts constitute 
a convenient conference room aid. In 
view of their wide utility and conven- 
ience in making calculations, it is very 
probable that these charts will soon 
take their place among the reference 
tables of technical texts and handbooks. 

To summarize the various applica- 
tions and advantages of these new 
charts for the different types of posi- 
tions and work in the chemical, refin- 
ing, and allied industries, the following 
outline is presented and condenses for 
technical as well as non-technical 
executive and administrative personnel 
the multitudinous uses to which these 
charts can be put. Without doubt many 
additional uses will be found as more 
and more engineers and operators, 
field men, researchers, and students 
make application for their own work. 


Uses and Applications of Charts 


1. Use in Design of Equipment 
a. For Management 
(1) Convenient desk top item 
for use in phoning. 
b. For Engineers 
(1) Convenient desk top item for 
use in phoning. 





THE PETROLEUM ENGINEER, July, 1955 











nm 





Multiplication and Division 
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>th- 
tute 
In 
en- 
ery 
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nce 
dks. 
ica- 
1eW , 
Osi- : 
fin- 3 5 6 7 8 
ing Examples 
hee {adjust for decimal place) 
aa 1. Multiply 22 by 71 — From 2.2 top and 7.1 leftread 15.6 ondiagscale . . . ..... +... . +. Ans = 1560 
ese 2. Divide 86 by 39 — From 3.9 bottom to 8.6 on diag scale read 2.21 onright . . . . . . . ee OAns = 2.21 
any 
ore 
ors, (2) For use in data books — (7) Field Work — pin-up chart d. Research and Development Labs 
onts makes data book complete for quick reference, particu- (1) Data book item. 
ork. for all types of calculations. larly when hands dirty or (2) Wall pin-up item. 
(3) Conference room item. full of tools — for spotting (3) Telephone desk top item. 
urts (4) Convenient for traveling. quick answers. e. Production Department 
(5) A supplemental tool to the (8) Construction projects — for (1) Field office convenience. 
slide rule. use as in (7). f. Sales Department 
tem (6) So inexpensive that large c. Drafting Room (1) Goodwill—give away item 
quantities could be used for (1) For upper corner of a draft- to equipment companies. 
whole personnel for various ing board—convenient don’t ll. Use in the Calculation of 
for purposes as indicated above have to put pen down to Refinery Operations 
and others. make a quick calculation. a. Operating Department 
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Multiphase Mathematical Chart 
































3 
Examples 
(adjust for decimal place) S| 
1. Multiply 22 by 71 From 2.2 top and 7.1 leftread 15.60nsqrtcurve . . ...... . . +. +. Ans = 1560 
2. Divide 86 by 39 — From 3.9 bottom to 8.6 on sq rt curve read 2.21 onright. . . . . . . . . . . . Ans = 2.21 
3. Square root of 339 — From 3.39 on sq ft curve read 1.8 onbottom scale . . . . ...... =. =. +. Ans = 18.4 — 
4. Cube root of 373 — From 3.73 on cube root curve “B'’ read 7.20ontopscale. . . . .... . . . Ans=7,2 nia 
5. Logarithm of 52 — From 5.2 bottom scale read 0.716 onlog B'' curve . . . . . . . . we) Ans = 1.716 \ s 
Nex 
agai 
(1) Put up on bulletin boards, (1) For quick percentage calcu- ready use to men who have ives 
instrument panel in the plant lations—yields. dirty hands and tools in their and 
—for convenience of opera- (2) Converting cube root chart hands. Belg 
tors, foremen, and technical readings from instrument c. Control Labs T 
engineers. charts. (1) For use of those who make proc 
(2) Can be used in large quanti- c. Maintenance Department routine calculations in con- vlan 
ties at convenient location of (1) For bulletin boards and wall _____ trol labs—test labs. he: 
all operating units due low charts in various shops in the EpitTor’s Note: Readers desiring these “i 
cost. ; mt charts should address their inquiries to: 0 
b. Yield Depart refinery—e.g. machine, pipe, E. J. George, 428 East Magnolia Avenue, N 
» Yie epartment electrical, carpenter, etc., for Aldan, Delaware County, Pennsylvania. = 
ns 
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Pie 3 


We knew from our laboratory 
work in America that ethylene 
(oh dlel mae lU] (eM ol - Mm ol geleltlal-to Me] ame! 
lower cost by our direct oxida- 
tion process. Our pilot plant 
work in England proved it,"’ says 
DT Pan Xe) 2-14 a =e] 0-14 NS) OE A= 
President of Engineering. 


Dr. Philip Newman, SD's Euro- 
pean Representative, says, ‘‘Our 
transatlantic experience in 
adapting standards of various 
countries to SD's process re- 
sulted in greater flexibility of 
design, as well as ccntinued im- 
provement of the process.’ 
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SD’s “International Exchange’ Pays Off 


So far the payoffs have been in La- 
vera, France, and the United States. 
Next year SD crosses the Atlantic 
again for Societé Chimique des De- 
tives du Petrole’s new ethylene oxide 


and ethylene glycol plants in Antwerp, 
Belgium. 


The less expensive direct oxidation 
process used in these ethylene oxide 
plants was developed in SD’s American 
headquarters laboratories and put in 
pilot plant operation in England. 

Naturally, there were many prob- 
lems in “translating” data—both from 


pilot plant to commercial production 
and from foreign engineering prac- 
tices to American standards. SD’s in- 
ternational experience in_ ethylene 
oxide also provided the background 
necessary to solve these problems of 
“translation” in chloromethanes, citric 
acid and maleic anhydride processes. 


Today, American companies can 
take advantage of the continued “in- 
ternational improvement” of SD’s 
lower cost process of direct oxidation 
of ethylene. 


On this or any other organic chemi- 


cal plant design problem, SD’s services 
are available to you on a confidential 
basis. In new plant construction or the 
revamping of existing facilities to i 

crease production efficiencies, you will 
profit by utilizing SD’s specialized ex 
perience in organic chemicals plant 
design. 


SciENTIFIC DEsiGN Company, LNC. 
Executive Offices : 


_ me 
ay LT 
I'wo Park Avenue oH 

New York 16, N. Y. Sa 


Engineering Offices: , 
Jersey City, New Jersey — ed 














Design of Refinery Equipment 


P 731. 
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Fig. 1. Section through site of a tank foundation, 
showing the tank, fire-walls, and underlying strata. 


How Foundations Are Designed 


H. B. Skidmore 


Three steps are required 
to complete an effective 
foundation design 
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OnE of the most important parts of 
any structure is the foundation or 
footing upon which it rests. This article 
will consider the bearing capacities of 
soils and the design of foundations for 
both static and dynamic loading, par- 
ticularly in refinery areas. 

The three basic steps in the design 
of any foundation are as follows: 

1. Calculating the loads to be trans- 
mitted by the foundation structure to 
the supporting strata, 

2. Determining correctly the na- 
ture of the supporting foundation beds, 
and 

3. Designing a foundation structure 
to transmit adequately the calculated 
load to the underlying strata. 

The foundation of any structure, 
whether it is a refinery compressor or 
a city skyscraper, is a poor place to 
economize at the expense of sound en- 
gineering. The cost of the foundation is 
usually small in comparison to the 
over-all cost of the complete unit, and 
the cost for an adequate foundation is 
always well justified. 

Ground conditions at any building 
site fall into three general types: 

1. Solid rock existing at or near 
the earth’s surface, permitting the 
foundation to be built directly upon it 

2. Bedrock existing below the sur- 


face but near enough to be reached 
economically with a practical form of 
foundation 

3. The nearest rock stratum is so 
far below ground line that it cannot be 
used directly for a foundation support; 
consequently the foundation must be 
upon this unconsolidated material. 

Designing foundations for the first 
two general types is relatively a simple 
problem. The third type is the one re- 
quiring the most attention and consid- 
eration, and it is discussed at length 
in this article. Much has been done in 
recent years in the field of soil mechan- 
ics, and no attempt will be made to 
cover all of these developments in this 
paper but will cover mainly those 
phases considered imperative to good 
design practice. 

In areas where the supporting stra- 
tum of soil is of low bearing capacity 
for a considerable depth, it was until 
recently usually considered advisable 
to increase this capacity and also the 
area of distribution of the loads by 
means of piles. Except where over- 
turning is a major consideration, think- 
ing along this line has generally 
changed; and it is now common prac- 
tice to use a single bearing surface to 
support the load, forming a floor or 
raft-type of foundation. 
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The design of such a concrete mat 
foundation is similar to that for a beam 
and girder or flat slab floor. Where 
the conditions warrant, a mat of sand 
may be used. This type of design was 
utilized for a 150,000-bbl oil storage 
tank foundation at Continental Oil 
Company’s Baltimore, Ohio, refinery. 
Upon exploration of the porposed tank 
sites, it was discovered that the loca- 
tions were situated over a filled area. 
After examination of old records, it 
was found that the site was reclaimed 
land that had been under water as late 
as 1922 and had been filled with such 
material as old fire brick, refinery 
waste, sand, gravel, etc. 


The explorative borings that were 
made indicated a rather loose texture 
under the fill, and it was estimated that 
the amount of settlement might be as 
much as 5 in. and slightly greater at 
the walls than under the bottom be- 
cause of the material under the fill. It 
was also anticipated, because of the 
unconsolidated fill material, that 
should full loading of about 3000 psf 
be applied on the fill material uneven 
settlement could occur, resulting in un- 
equal stresses in the tank steel and pos- 
sible failure of the vessel. 

Under a structure such as a tank 
where surface pressure is such as to 
cause the sand grains to slip on each 
other, heaving results a short distance 
from the tank wall and a high shearing 
stress at a point directly under the wall. 
It was decided to remove the unconsol- 
idated fill material down to the water 
table and replace it with a foundation 
bed consisting of 50 per cent gravel, 
50 per cent sand, and 10 per cent clay 
binder packed with a sheep-foot roller 
in 6-in. layers. This material developed 
the desired resistance to shear and as- 
sured even settlement under the whole 
tank. 

It developed that the point at which 
heaving action was calculated to oc- 
cur fell inside the normal fire wall out- 
line; consequently the fire wall was lo- 
cated at this periphery. The excavated 
material was used in the fire wall and 
resulted in 150 per cent of the tank 
capacity, which was somewhat more 
than normally required. Fig. 1 is a sec- 
tion through the site showing tank, 
fire walls, and underlying strata. 

As was estimated in the preliminary 
study, a total settlement of five inches 
occurred during the water testing of 
the vessel because of the loose ma- 
terial under the fill; and the settle- 
ment took place evenly under the 
whole structure, which justified the re- 
Placement of the fill material. Since 
putting the tank into service on No- 
vember 12, 1951, there has been no 
appreciable settlement. 
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BULBS 


OF PRESSURE IN SOIL UNDER LOAD 


Fig. 3. The 


“stress distribution’’ shows how loads are trans 


mitted to earth and dispersed in carrying strata. 


C-37 

















Dynamic Loading 

In the design of foundations for re- 
ciprocating equipment, certain factors 
must be taken into account that are 
not considered in statically loaded foun- 
dations such as the tankage problem 
above. Reciprocating machinery can- 
not always be completely counterbal- 
anced, and adequate foundations must 
be provided to prevent objectionable 
vibration. With a static load, only the 
bearing capacity of the soil need be 
considered; and there are various well- 
known rules to follow. With a dynamic 
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started to vibrate severely. lt was de- 
cided that the large gravels were acting 
as rollers and that the foundation was 
moving about as though it were set 
on ball bearings. 

The vibration became so severe that 
the compressor was eventually shut 
down. Holes were excavated at each 
corner of the foundation and extended 
down into the gravel bed. The holes 
were battered outward to provide 
lateral stability and were then filled 
with concrete, as illustrated in Fig. 2. 

The compressor was again put into 








load, however, these rules do not ap- deltas, Te. vated with Ten terns operation with no excessive vibration. St 

ply, as the frequency of the forces and Company for four and a half years be- The design of foundations for dy- Fi 

danger of resonance with excessive vi- fore joining Continental. Skidmore is namic loads cannot be considered é 
bration govern in foundation design Bic gqeepel tong allies atin lightly, and there is doubt in some 
for dynamic loading. Graduate School of Civil Engineering in quarters that there is a “sure fire 
Fig. 2 shows examples of good and Oklahoma A&M College. method for such design. Several excel- 

bad foundation design. High or deep lent papers have been written on this in 

foundations should be avoided; how- subject, one in particular by W. K. r 

ever, if the latter is required because Newcomb, which appeared in the F 

of arrangement of equipment, a gen- | due consideration, trouble may be en- _— Transactions of the ASME for April, st 

erous mat should be provided. Good countered. To illustrate this point, a 1951. Ww 

foundation design is shallow with foundation for a compressor was de- As foundations of reciprocating b 

enough bearing area to obtain low soil signed for one of the refineries and was machines involve dynamic rather than b 

bearing pressure. This type of founda- installed in accordance with the com- static loads, it is only logical that lower al 

tion insures a high natural frequency pany’s standards and practices. The soil bearing pressures should be used fi 
and is necessary for vibrationless op- subsoil consisted of large gravel and than are permitted by the various 

eration. boulders; and from solely a load bear- codes and ordinances. The usual prac- th 

Even though good foundation prac- —_ ing viewpoint, the design was adequate. tice is to use one-fourth to one-sixth ‘ 

tice is adhered to as shown in Fig. 2, The compressor had been in service of the allowable soil bearing pressures f 

if the three basic steps are not given only a short time when the whole unit for foundation design. ‘ 
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SOIL PRESSURE ACAINST FOUNDATION 


Fig. 4. The footing under a single load 
should be concentric with axis of load. 


Another rule of thumb widely used 
in foundation design for reciprocating 
machinery is the mass ratio theory. 
For centrifugal and slowing acting 
steam pumps, the ratio of foundation 
weight to equipment weight should 
be at least three to one. For poorly 
balanced crank and fly wheel pumps 
and compressors, the ratio should be 
five to one. 


An adequate foundation is usually 
the responsibility of the owner of the 
equipment; and continuous trouble- 
free operation or service is dependent 
in many instances on well-designed 
foundations. 


Soil Resistance 

All soils are compressable to some 
degree; consequently all structures wiil 
settle unless supported on solid rock. 
The allowable soil bearing pressure of 
a soil is selected so that the settlement 
will be limited to a reasonable amount 
according to the locality, nature of the 
soil, and the type of structure. By far 
the greatest part of all settlement is 
caused by the dead load, the live loads 
having little or no effect on the settle- 
ment except if they are of long dura- 
tion such as under reciprocating 
machines. This does not imply that the 
live load is not to be included in the 
design stresses, but it is mentioned 
only to point out that practically all 
of the initial settlement takes place as 
a result of the dead loads only. 

It has been customary to determine 
soil capacity to support vertical loads 
within allowable settlements by expe- 
rience with local soils or by tests made 
by loading a 12-in. by 12-in. timber 
set in a vertical position in a shallow 
pit. 


Certainly experience is a sound 
guide, but the method of judging bear- 
ing capacities by the action of a single 
square foot of loaded area may be en- 
tirely inadequate and often leads to 
erroneous design data, the reason be- 
ing that a small loaded area affects the 
underlying bearing strata only to a 





small depth. As shown in Fig. 3, the 
“bulb of pressure” or “stress distribu- 
tion” shows diagrammatically how the 
loads are transmitted to the earth and 
how they are gradually dispersed in the 
strata that carry them. Fig. 3 is based 
on a homogeneous soil. 

According to this bulb of pressure 
theory, as developed by J. Bossinesq of 
Paris, France, when the location at 
which a load P is applied at the surface 
is taken as the origin of a system of 
co-ordinates, the stress intensity P, at 
a point in the ground with vertical 
and horizontal ordinates, or z and r 
respectively, is expressed by the rela- 
tionship 


P 
P,=Ka +  @ 
3 1 
- 


in which K = (1 +- (r/Z)?)5/2 





Table 1 was developed for Bos- 
sinesq’s coefficients K for correspond- 
ing r/z ratios. As an example, assume 
a load of 450 tons applied as a point 
contact on the surface. Determine the 
stress intensity at a point 50 ft below 
the load and 15 ft horizontally so that 
z = 50 ft r= 15 ft, and the ratio r/z 
= 0.30. The corresponding value of K 
from Table 1 is 0.385. The stress, in 
tons per square foot, from equation 
(1) is: 

450 
P. = 0.385 X< G0? 
= .0693 tons per square foot 


TABLE 1. Bossinesq’s coefficients K cor- 
responding to ratios of r/z. 








Ratio Ratio Ratio Ratio 
coefficient coefficient coefficient coefficient 
r/z K r/z K r/z K r/z K 
0.00 0.4775 0.90 0.1083 1.80 0.0129 2.70 0.0024 
0.10 0.4657 1.00 0.0844 1.90 0.0105 2.80 0.0021 
0.20 0.4329 1.10 0.0658 2.00 0.0085 2.91 0.0017 
0.30 0.3849 1.20 0.0513 2.10 0.0070 3.08 0.0013 
0.40 0.3294 1.30 0.0402 2.20 0.0058 3.31 0.0009 
0.50 0.2733 1.40 0.0317 2.30 0.0048 3.50 0.0007 
0.60 0.2214 1.50 0.0251 2.40 0.0040 3.75 0.0005 
1.70 0.1762 1.60 0.0200 2.50 0.0034 4.13 0.0003 
2.60 0.0029 4.91 0.0001 





0.80 0.1386 


1.70 0.0160 





As only rarely will it occur that the 
supporting beds of material beneath a 
foundation are homogeneous for a 
great depth, a wide foundation will 
carry stress effects to depths where the 
geology may vary a great deal from 
that at the upper levels where the soil 
tests were made. For foundations, a 
general rule is that the depth of the 
zone where appreciable compression 
takes place in the bulb is from one to 
one and one-half times the width of 
the foundation; therefore, it can be 
seen that if the underlying strata, in- 
stead of a homogeneous soil, include 
a layer of softer material, even at a 
considerable depth, this material may 
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fail under load, leading to a serious 
settlement or eventual failure of the 
supported structure. This is no im 
practicable theory but an actual ex 
planation of many building failures 


Bearing Capacity of Soils 

As the bearing capacity of different 
soils varies with many factors, such as 
moisture content, composition, degree 
of lateral confinement, etc., any table 
of safe bearing values is only an ap 
proximation at best. Of course, the ac 
curacy of these values may be greatly 
improved if the table has been con 
structed from the records of experience 
in the given locality and covers very 
definitely the conditions at the site 
With these points in mind, Table 2 is 
presented, but it should be used only 
when soil test results are not available: 


TABLE 2. Foundati 





on bearing values. 





Allowable 
bearing 
value in 
tons per 

Material square foot 
Massive bedrock such as granite, in seund 
condition, solid, ledge............... 100 


Laminated rocks such as slate and schist, in 

SOUND CONGUION, ....06:0:0 cevecccccenes me 5 
Shale in sound condition............... 10 
Residual deposits of shattered or broken bedrock 10 
Hardpan (a throughly compact mixture of clay, 

sand, gravel, and boulders). ........ 10 
Gravel and sand-gravel mixtures, compact. 5 
Gravel and sand-gravel mixtures, loose; sand, 

SI, GO eosin esc e deeccesecsece 4 
Sand, coarse, loose; sand, fine, compact. 3 
RNR cic speeds vevcncdees 1 
___. | Ree a 4 
No win og slabs wine's Seanad 2 
a run nuhawensne.t eae : \ 








Design Practice 

One very important point that is 
often overlooked in foundation design 
is symmetrical distribution of pressure 
on the base so that settlement will oc- 
cur evenly to prevent tipping. Though 
the distribution of pressure on the 
bearing area of a footing may vary as 
just discussed, it is assumed that, if the 
resultant of all the applied loads 
passes through the center of gravity 
of the bearing area, the distribution 
will at least be symmetrical and there 
will be no tendency for the footing to 
rotate. To prevent rotation, the foot- 
ing under a single vertical load should 
be concentric with the axis of the load. 
A footing of this sort is shown in 
Fig. 4. 

A combined footing, such as shown 
in Fig. 5, is one that supports two or 
more loads, such as exterior and in 
terior building columns or two frac 
tionation towers of equal or unequal 
weight supported on the same founda 
tion. The line of action of the result 
ant of these loads should pass through 
the centroid of the foundation in con- 
tact with the soil; thus the distribu- 
tion of soil pressure is fairly uniform. 
In addition, the dimensions of the 
foundation are made such that the al 
lowable soil pressure is not exceeded. 
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TRAPEZOIDAL COMBINED FOOTING 


Fig. 5. A combined footing, supporting two or more loads. 


When these conditions are satisfied, the 
foundation is correctly designed. 

Except for the choice of the allow- 
able soil pressure, the most difficult 
step in prop rtioning a combined foot- 
ing is the selection of the appropriate 
column loads. As discussed earlier in 
this article, it is considered good prac- 
tice to proportion the footing for a 
uniform soil pressure under the dead 
load plus only the amount of live load 
that is likely to govern the settlement. 

The following procedure represents 
conventional foundation design prac- 
tice at the present time for combined 
footings: 

1. Determine the dead load for each 
column, including estimated weight of 
the foundation. 

2. Determine the maximum live 
load. This value is usually established 
by the building or construction code. 

3. To the dead load add the live 
load that will actually be present often 
enough or long enough to govern the 


settlement. This live load is termed the 


“reduced live load.” 


4. Determine the area under the 
foundation required for the allowable 


soil bearing pressure. 
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Design of Trapezoidal Combined 
Footing Required Area (Fig. 5): 

General Data (allowable soil bearing 
pressures) 


3.0 */sq ft for DL + reduced LL 
4.5 k/sq ft for DL 4 Fon ed LL 


Column Loads ColumnA ColumnB 


DL 111.2% 139.5 
Reduced LL 40.5 81.0 
Maximum LL 81.0 162.0 


Resultant of Column Loads 
DL+Red. LL=151.7+ 220.5 = 372.2! 
DL+ Max. LL=192.24+ 301.5 =493.7k 

*Foundation clearance of columns 
(Fig. 5) 


Total Area Required 
151.7 + 220.5 
Area =——_—.——_—_—_ 


3.0 
372.2 
=——— 124. f 
30 124.1 sq ft 
% Mp = 372.2k X — 151.1*(18 ft) 
X, = 7.34 ft X, = 18 — 7.34 
: 10.66 ft 


2A /3X — 1 
B, <(7-) 











2X 124.1 yar) 
1 90.67 20.67 


2A 


B ti ie 


= 3. 12 f 
kine B, + B, 
= 3 B, + B, 


Use B, = 3 ft 3 in. 


t 


2 124.1 
B Ee in rescaled 
2 20.67 
— 3,12 12 — 3.12 = 8.88 
Use B, = 9 ft 0 in. 
9.0 + 3.25 
Total Area = | —— i. — = 20.67 


- sq ft greater than 124.1 


Soil Pressure under DL + max. LL 
_ f 20.67 f2 (3.25 + 9) 
cation of c.g. = 3 ( 12.95 ’) 
- 8.72 ft from B, 
Location of resultant DL + max. 
LL = 8.34 ft from B, 





0.38 ft 
M = .38 & 493.7 = 188%* 
Moment of Inertia 
[ = B, (1/3 (3.25)(20.67)? = 9,580 ft’ 
(1/12(5.75) (20.67) 4,240 ft* 
13,820 ft! 
I about B, 
Ax? 126.5(8.72)? 9,620 
4,200 ft* 
I about c.g 
V _ MC. 
ss 
Where q = Soil pressure 
493.7 _ 188.0 > 8.72 
q : ————— =} ——————— ——————EE 
max. 126.5 4200 
- 3.90 + 0.39 
4.29 k/sq ft less than 4.5 
493.7 188. 0x 11. 95 
~ 796, < 5) 
_— 126.5 4200 
3.90 — 0.54 - 


3.36 k/sq ft less than 4.5 


An attempt has been made to point 
out some of the more important con- 
siderations that should be given foun- 
dations during their design and to stress 
the importance of investigating the 
geology under the foundations. Each 
foundation must be considered as a 
new design, and proper consideration 
must be given basic design principles. 
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Microdetermination of Sulfur in 
Gasoline and Distillates Is 
Improved by the Employment 


of the New Ideas Herein Described 


Willis R. Battles 
Fletcher Oil Company 





Rapid Lamp Method For Total Sulfur’ 


IN The Petroleum Engineer for No- 
vember, 1953, the author described a 
rapid lamp method for microdetermi- 
nation of sulfur in gasoline. An im- 
proved absorber design and adaptation 
of this method was described in the 
issue of June 1954. These methods 
used a methanol-iodine-ice water ab- 
sorbent and gave good results but not of 
ASTM accuracy, particularly for low 
sulfur content materials. Extensive ex- 
periments have resulted in refinement 
of this method so that results nearly 
always conform to ASTM accuracy 
standards, with no sacrifice of speed 
and using a minimum of samples. 


The Lamp 
The lamp is essentially the same as 





*Recent use of this method has shown that 
the threadwick lamp gives over 95 per cent re- 
covery of elemental sulfur in gasoline, and thus 
the use of the word “Total” sulfur in the title 
seems justified. 





















described in The Petroleum Engineé 
of June 1954. The best of wick was 
found to be No. 20 white cotton thread 
(instead of No. 40). The pivot cork 
of the lamp is mounted to a small block 
which fits loosely on the %-in. round 
rod pedestal extending upward fron 
the 2 by 4 in. wooden block base. Up 
ward and downward adjustment of the 
lamp is made by sliding the small 
wooden block up or down the pedestal 
The block binds sufficiently on the ped 
estal to stay in place. The capillary 
tubing used for the lamp should be 
mm bore, 5 mm O.D. as described 
in the November 1953, Petroleun 
Engineer. 

For most accurate work, particu 
larly when burning samples as low as 
.025 ml, the gasoline level should bs 
the same in the 1 mm wick tube at the 
start and finish of burning. A few calli 
bration scratches made with file at and 


@ FIG. 1. 0.4 ml. microlamp—calibrated in 0.01, may 
be read to 0.001 ml. Flame height is determined by 
angle of tilt of lamp. Note use of cold wet tissue around 
wick tube. Smaller lamp made from 0.20 ml pipette, may 
be read to 0.0001 ml. 









» FIG. 2. Micro-sulfur apparatus in operation. Note 
use of washed-air delivery funnel. 
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near the correct gasoline level (for the 
right size flame—which depends on 
wicking distance) will be helpful in this 
respect. 


The Absorber 

Using 1 and 3 per cent H,O, as ab- 
sorbent, several absorber variations 
were tested: 

1. A variation of Ethyl Corpora- 
tion absorber as described in The Pe- 
troleum Engineer, November, 1953;1 

2. An absorber similar to that de- 
scribed in The Petroleum Engineer, 
June, 1954,° which consists of 100 ml 
graduate containing 20 ml of H,O, 
solution into which was dipped a 12-in. 
length of pyrex capillary tubing. This 
was formed into an inverted J and the 
other end was sealed to the glass chim- 
ney—a 3 to 4 in. section of 20-25 mm 
pyrex tubing (a portion of a pyrex test 
tube is excellent). A rubber stopper 
fitted the graduate tightly and held the 
@ FIG. 3. Close-up view of washed-air capillary tube and a short 7 mm tubing 
delivery funnel. through which vacuum was applied, 

pulling combustion gases through the 
capillary tube directly into the ab- 
sorbent solution; 

3. A variation of (2) in which a 
sintered dip tube was sealed to the bot- 
tom of the dipping capillary tube; 

4. A variation of (2) in which the 
vacuum was applied through a 7 mm 

* FIG. 4. Detailed dimensions of appa- glass tubing pulled down to 2 mm ID 
ratus for microdetermination of sulfur in 












































at the bottom end and reaching to the 
30 ml point in the graduate. The 
vacuum was applied to this tube 
through a 45 mm diameter kjeldahl 
bulb secured to the top of this dipping 
vacuum tube by a short length of rub- 
ber tubing. When vacuum was applied, 
1 to 2 ml of absorbent solution was 
pulled into this dipping vacuum tube 
and provided extra scrubbing of gas. 
The kjeldahl bulb prevented loss of 
solution (Fig. 2), and 

5. A small variation of (2) in which 
a 6-in. 25-ml (16 mm) test tube was 
used in place of the 100 ml graduate.* 
The use of the test tube absorber has 
been discontinued in this laboratory in 
favor of use of the 100 ml graduate 
absorber (No. 2 in Fig. 4). Ten ml of 
neutralized 1 per cent H,O, is used 
as absorbent for sulfur contents of .01 
per cent to .04 per cent, using .002 
N NaOH as titrant and exactly the 
same routine as for higher sulfurs. For 
best results on materials below .02 per 
cent sulfur 40 per cent O, + 60 per 
cent CO, should be used as the com- 
bustion atmosphere (five min aeration 
time removes all CO,.). The same 
capillary gas delivery tube and chim- 
ney was used and a 45 mm kjeldahl 
bulb was connected to the vacuum 
line. Two inches of the lower tube 
from the kjeldahl bulb was pulled 
down to 3 mm ID and extended 1 in. 





petroleum distillate products. 
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Ml GASOLINE BURNED 


FIG. 5. Effect of quantity of gasoline burned on ac- 
curacy of results of microanalysis for sulfur content. 


into the test tube below the rubber 
stopper (Fig. 4). Five milliliters of ab- 
sorbent was used in this absorber. 

None of the absorbers used gave per- 
fect absorption over all ranges when 
burning small samples and therefore 
needed calibration. 

Absorber No. 2 is the simplest to 
use and gave a smooth calibration 
curve in the range of .05 to 1.00 per 
cent sulfur (Fig. 6—Top). 

Absorber No. 5 is also simple to use 
and gave a smooth calibration curve 
in the range of .01 to 1.00 per cent sul- 
fur. It is especially recommended for 
use in the range of zero sulfur to .10 
per cent sulfur (Fig. 6 and 7). 


Air Purification System 

For best results, samples should be 
burned in purified air. Air purification 
was carried out according to the 
method given in ASTM D-90-S0T,* by 
scrubbing compressed air with: 

1. 10 per cent NaOH, 

2.3 per cent H,O,—1 per cent 

H,SO.. 

These two scrubbers were followed 
by a trap, then a drying tube contain- 
ing CaCl,. The purified air was led to 
the burner through the metal scrubbed- 
air funnel (Fig. 2 and 3) at a rate in 
excess of the flow rate of air into chim- 
ney; the wick end of lamp projected 
upward through a slot in scrubbed-air 
funnel into chimney. This arrangement 
as shown in Fig. 2 performed very 
satisfactorily and permitted easy ad- 
justment of lamp while burning. Air 
thus treated gave 0.00 ml blanks with 
02N NaOH after 10 min bubbling 
through the 5 ml H,O, absorber. 


Absorbent and Analysis 

Although the iodine absorbent de- 
scribed in The Petroleum Engineer, 
November, 19531 gave good results for 
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most materials, it often did not achieve 
ASTM accuracy. Efforts were there- 
fore directed at testing various concen- 
trations of H,O, as an absorbent. One 
per cent H,O, in distilled water was 
found to be best with absorber No. 2. 
(Three per cent H,O, destroyed the 
indicator that gave trouble with end 
points in titration.) With test tube ab- 
sorber No. 5 a slightly acid (.0004 N in 
H,SO,) 1 per cent H,O, solution was 
best, particularly for sulfur contents 
below .02 per cent, as the acidity low- 
ered CO, solubility and reduced time of 
aeration to remove CO,. 

The achromatic indicator*® described 
in the November, 1953, The Petroleum 
Engineer (.05 g Methylene Blue+-.100 
g Methyl Red per 100 cc alcohol) was 
far superior to Methyl Red for de- 
termining the end point of titrations. 
For sulfur contents over .10 per 
cent, .00624N NaOH was used. For 
lower sulfur contents and 5 ml of solu- 
tion (test tube absorber) .002 N. NaOH 
was used. The NaOH solutions keep 
fairly well if protected from CO, of the 
air, but should be standardized daily 
against .01 N H,SO,. 


Determination of Sulfur 

Apparatus and Reagents: Special 
micro-sulfur lamp and absorption ap- 
paratus No. 2 or No. 5 (Fig. 2 and 4). 
A source of purified air and metal 
scrubbed-air funnel (Fig. 3 and 4). A 
10 ml micro buret, calibrated in .05 ml 
with fine tip delivering .01 ml drops 
H,O, Absorbent: Dilute C.P. 30 per 
cent H,O, down to 1 per cent with dis- 
tilled water. 

Standard NaOH: .00624 N (or .002 
N for use with 5 ml absorber): Stand- 
ardize daily with .01 N H,SO,. 

Special achromatic indicator: .05 g 
Methylene Blue -++ .10 g Methyl Red 
in 100 ml of alcohol. 


Procedure: 1. Add _three-tenths 
milliliter of gasoline to pipette end ot a 
clean lamp with a fine tipped glass tube. 
Flush through wick end. Refill lamp to 
one-tenth milliliter past zero mark and 
Start burning, setting lamp in slot of 
scrubbed-air funnel. Start stream of 
scrubbed air. 

2. While lamp burns for 2-3 min 
utes, place 20 ml 1 per cent H,O, in 
10U ml graduate of absorber No. 2, 
add 4 drops of achromatic indicator 
and neutralize with .00624 N NaOH 
Bring color past colorless to first faint 
tint of green. Insert stopper with chim- 
ney tightly in top of 1UU ml graduate 
(Note A). 

3. Adjust flame to give steady, 
smoke-free flame about 3/16 to % in. 
height (burning rate of .10 ml per 4 
minutes + 1v per cent). Flame should 
burn steadily at this rate for at least 
1 minute before starting absorption of 
gases tor best results. 

4. As gasoline in lamp reaches start- 
ing mark (to nearest .UU1 mi), note also 
gasoline level in wick tube and im- 
mediately place absorber over lamp. 
Record readings. (Vacuum to absorber 
should be reguiated to 2 in. Hg.) 

5. Burn exactly (Note B) .100 ml 
regulating lamp so that gasoline level 
is the same in wick tube at finish of 
burning as at start. Quickly remove 
chimney and absorber. Remove lamp 
from tunnel and replace absorber with 
chimney in funnel receiving stream of 
washed air. Aerate 3 minutes for sul- 
fur content exceeding .1U per cent (5 
min for under .10 per cent by continu- 
ing to pull air through absorber.) 

6. (Note C) After sufficient aeration 
remove stopper and chimney assembly 
and hang up where it will stay clean. 
Titrate absorbent, still in absorber, with 
standard NaOH to faint green end 
point. Replace stopper assembly and 
force neutral absorbent up and down 
capillary to first bend several times by 
alternately blowing and sucking lightly 
on vacuum tube from absorber. Re- 
move stopper and chimney assembly 
and again titrate absorbent to faint 
green. Invert chimney and pour 5 ml 
of neutral absorbent into chimney. 
Finish titration in chimney, adding one 
drop NaOH at a time and forcing ab- 
sorbent back and forth by gently blow- 
ing and sucking on long capillary tube. 
(Caution: Do not blow excessively 
through solution for it will pick up CO, 
and thus give high results.) As end 
point is reached, shake solution in 
chimney, placing (neutral and clean) 
palm of hand over chimney opening 
while shaking. After titration, wipe in- 
side of chimney dry with cleun tissue 
before using apparatus again. 

7. After step 5, a second absorber, 
prepared while first burning touk place, 
may be placed over lamp, using a sec- 
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Calibration curves for sulfur determinations—Low range, using test 





ond scrubbed air funnel, and repeat- 
ing steps 4 through 6. 

8. Calculate results, 
ing blank, if any. 

Notes: A. Where test tube absorber 
with five milliliters of acid absorbent 
is used, carefully pipette five milliliters 
of absorbent into test tube but use no 
indicator at this point. One milliliter of 
distilled water containing 2 drops of 
achromatic indicator carefully neutral- 
ized to faint green should be added to 
absorbent after burning sample and 
just before titration. 

B. Some slight variation of results 
with quantity of gasoline burned may 
be expected so for most accurate re- 
sults, same quantity should be burned 
as used for calibration curve results. 

C. Aeration of 5 ml absorbent in test 
tube absorber is carried out by heating 
test tube and contents 15 seconds 
with a bunsen flame, then warming 
top kjeldahl bulb for another 15 sec- 
onds. Continue vacuum and aeration 
during these steps (scrubbed air) 2 min- 
utes more. This total 2/2 min of aera- 
tion of the acid absorbent is sufficient 
to eliminate CO, even in low sulfur 
materials. Add neutralized indicator 
(Note A) and titrate as in (6) also rins- 
ing kjeldahl vacuum connecting bulb 
with neutralized absorbent before fin- 
ishing titration in chimney. 

D. Lamp should be kept burning be- 
tween successive analyses of the same 
gasoline to avoid warming-up period. 

E. For accurate work of ASTM 
quality, numerous experiments have 
shown that it is very important to: 

1. Warm up lamp and have burn- 
ing smoothly at proper rate. 
Gasoline level in wick tubes 
should be at same point at start 

and finish of burning. 


first subtract- 
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tube micro-absorber with 5 ml. of 1% 


2. Maintain a constant vacuum of 
at least two and one-half inches 
Hg. 

3. Use neutralized indicator when- 
ever added just prior to titration. 

4. Run blanks on purified air, also 
on 5 ml of acid H,O, as is and 
after pulling purified air through 
it for 10 minutes. 


F. When finished burning sample, 
lamp should be rinsed with several two- 
tenths milliliter portions of low sulfur 
gasoline, permitting gasoline to drain 
from wick end of lamp by setting lamp 
with wick end lowered over edge of 
sink. 

G. Bubble-plugging of wick tube 
causing uneven burning may be pre- 
vented by wrapping an ice-water wet 
piece of tissue or paper towel around 
wick tube to within one inch of flame. 
Occasionally wet this paper with ice 
water while burning. 


Calculations: Per cent S = 
mg S found 100 _ 
mg gasoline burned 
1.6 * ml NaOH & N NaOH 
VX<d 

V = ml gasoline burned 

d = specific gravity of gasoline at 
lamp temperature 








Calibration of Apparatus: A blend 
of thiophene (99.7 per cent +- purity) 
with Eastman spectrograde (.00190 S) 
iso-octane containing .717 weight per 
cent sulfur was made up. Successive 
dilutions of this material with pure iso- 
octane were made to give varying 
blends, covering the range of .07 to 
.71 per cent sulfur. A similar pro- 
cedure, using an aviation alkylate (.002 
per cent sulfur) plus thiophene mix 
containing 6.16 per cent sulfur gave 


HO, (.0004 normal in H.S.,). 
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additional blends. 

Note: Purity of the iso-octane and 
alkylate was determined by ASTM 
method D-1266-53T (CO,-O, atmos- 
phere, NaOH titration). Thiophene 
purity was determined by the same 
method, burning a thiophene iso-octane 
blend containing 13.2 per cent thio- 
phene. 

Fig. 6 and 7 show the results of 
analyses of these blends. 

A butyl mercaptan-iso-octane blend 
was made up with a sulfur content of 
.213 weight per cent. Analysis of this 
blend gave points M, and M.,, Fig. 7. 

All calibration curve data were ob- 
tained burning exactly 0.100 ml of ma- 
terial in each case (Fig. 5 and discus- 
sion). 


Procedure on Higher Boiling 
Distillates 

This procedure is similar in many 
respects to that described in The Petro- 
leum Engineer, June, 1954® but uses an 
H,O, absorbent in place of the meth- 
anol-iodine absorbent. 

Special diluent required: 10 per cent 
by volume acetone, 90 per cent low sul- 
fur natural gasoline (350 E.P., 3-4 
No. R.V.P., under .01 per cent sulfur). 

The method: 

1. Make a blend of about 20 per 
cent distillate 80 per cent (by weight) 
special diluent. Determine per cent of 
sulfur in diluent. 

2. Determine sulfur content of blend 
in same manner as for gasoline, with 
these exceptions: 

a. Use fresh wick of 112-in of No. 
20 cotton thread for each sam- 
ple in lamp with bulbous tip as 
described in June, 1954 Petro- 
leum Engineer.® 

b. Cold wet tissue should be wrap- 
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ped around wick tube of lamp 
to within % in. of flame. Keep 
damp and cold by adding a few 
drops cold water occasionally. 

c. Burn slowly (about one-tenth 

milliliter per six minutes). 

3. Sulfur content of original dis- 
tillate can be readily calculated from 
sulfur content of blend, sulfur content 
of diluent and weight per cent distil- 
late in blend. 

Notes: 

A. Bulbous tip of lamp*® provides 
wide hot vaporizing area for distillates. 

B. Acetone in blend increases oxy- 
gen content, helping eliminate smoky 
flame and incomplete combustion. It 
also provides needed additional vapor 
pressure. 

C. Wick end of lamp is kept cold 
right up to tip to avoid partial vapori- 
zation in capillary tube which causes 
puffing and uneven burning. 

D. With very high distillates, as low 
as 10 per cent distillate to 90 per cent 
diluent may be necessary for good 
burning. 

E. Because of the dilution and there- 
fore multiplication of errors, this 
method lacks the accuracy of the micro 
method for gasolines, but will give 
fairly good results on a wide variety of 
materials (Table 1). 


Discussion of Results 

Fig. 5 shows the variation of results 
obtained by burning different amounts 
of a known iso-octane-thiophene blend 
(.313 per cent sulfur) in the micro 
lamp. Based on these data, between .10 
and .20 ml of sample is a satisfactory 
sample size to burn in order to obtain 
most accurate results. The slightly 
lower results obtained when .20 ml 
samples were burned probably shows a 
slight decrease in absorber efficiency as 
acid content of absorbent increases. 





For this reason, it appears necessary 
to burn approximately the same 
amount of sample each time as was 
used for calibration curve data, if 
ASTM results are to be obtained. One- 
tenth ml was chosen as a convenient 
sample size and gave very good results. 

The calibration curves for low boil- 
ing materials (Figs. 6 and 7) show: 

1. High results in low sulfur ma- 
terials—probably due to nitrogen acids 
plus more complete absorption of SO, 
in this lower concentration in the com- 
bustion gases. 

2. Lower results as per cent of sul- 
fur present increases, probably due to 
less than 100 per cent efficiency of 
absorbers. 

3. Slightly lower results for the 
micro absorber than for the macro 
absorber at over three-tenths per cent 
sulfur. 

4. The effect of halogen acids from 
tetraethyl lead fluid gives high apparent 
sulfur results, as expected, but not as 
high as TEL effect with ASTM pro- 
cedures (.001-.002 per cent high per 
cc TEL per gallon as contrasted to re- 
sults of .005-.006 per cent high per cc 
TEL per gallon for CO,O, ASTM 
method.?) Lower absorption of H Br in 
these absorbers is the probable reason, 
proved by Ag Br precipitate formed in 
AG No, solution bubbler in vacuum 
line. At over .10 per cent sulfur, the 
TEL effect for 3 cc TEL per gallon 
levels out to about -+.003 per cent 
above unleaded blends. 

5. The validity of this method for 
sulfur compounds other than thio- 
phene may probably be assumed cor- 
rect in the light of the butyl mercaptan 
blend points on the calibration curves 
(M, and M,—Fig. 7). 

6. Might the higher than expected 
blank at zero sulfur content be due to 
flame mechanism (Fig. 7)? Do even 


TABLE. g. Cunpiien of results of ite determinations by different methods: 








Sample 
Micro method 
(0.10 ml burned) 
apparent per cent 
sulfur 
A 
1. Cat cracked (2.4 cc per Ethyl] gaso- .070 


oline TEL/gal) RVP 10 lb .070 071 
.072 
2. Thermal cracked Regular 3.0 cc -268 .269 
L per gal -269 .270 .269 
3. Thermal cracked Unleaded . 241 
.240 . 240 
239 
4. Thiophene natural gasoline blend 218 .219 .217 
215 
5. Low sulfur natural gasoline O11 


6. Thermal cracked gasoline 410 E.P. 0372 


9.7 RVP (1.80 cc TEL per gal) mm .373 
of 
7. 26.3 deg API ef cutter stock .690 .655 .692 
(B range 466-724 F) -695 .735 
8. 18.8 deg API gravity cutter stock 2.79 
(B range 392-680 F) 2.84 2.82 


“C orrec ted per By H20: Ethyl 


Sulfur content, weight per cent 





wn 


cent Sulfur lamp method Probable per 
from calibra- (approx. 3.0 *Other cent true 
tion curves ml burned) methods Sulfur content 
B Cc G. D E 
063 .062 
.065 .079 064 065 
.079 
.274 286 (a) 
.274 -275 287 2271 
247 2252 .250 (G) (b) .247 
.247 .249 
e223 (c) .206 .222 known 
207 (...002%) 
-006 Saybolt Lab. 
.0178 .0172 
.0167 
Minus iso octane 
blank of .0114= 
.006 
2380 368 
.367 
692 (d) .687 
2.82 (d) 2.60 





* Other methods used: (G)—Gravimetric on absorbent from Column C; 
a by Ethyl C orporation, San Bernardino; (b) —ASTM D-1266-53T ( (burning i in CQ20s, absorption in H202); 


(a)—Ethyl lamp method NagCOs absorbent 
(c)—ASTM 


D-90-41T burn in air H202 absorbent results from another company; (d)—Shell-quartz-Tube method— H202 absorbent, 


—__ 
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slight traces of sulfur have a depress 
ing effect on formation in the flame of 
nitrogen acids or their absorption? Per 
haps this larger blank at zero might be 
due to a difference in flame combus 
tion of the hydrocarbons with incom 
plete combustion giving traces of or 
ganic acids. If this is true, perhaps 
traces of sulfur promote complete 
combustion. 

For Sample 1, if we assume .065 pe 
cent as correct from micro analysis 
results and calibration curve, we find 
that it is .002 higher than gravimetric 
results. It is also .014 lower than H,O 
ethyl lamp method. These facts all 
agree Closely with ASTM data.* Gravi 
metric sulfurs are about .002 low in 
this range and TEL effect gives about 
.022 higher than gravimetric sulfur in 
this range.® 

Sample 2 shows the usefulness of the 
micro method, inasmuch as two sets of 
closely checking analyses varying con 
siderably from each other were ob- 
tained by H,O, Ethyl lamp method. If 
the micro method is used only as an 
auxiliary method, a quick run of even 
one analysis shows which data is 
correct. 

Sample 3 shows good agreement 
among various analytical methods 
used, with the air burned (Column C) 
figures slightly higher than the CO,-O, 
burned figures [Column D (b)}. 

Sample 4 shows excellent results ob 
tained by the micro method vs some 
low results obtained by the longer H,O, 
ASTM D-90-41T method. 

Sample 5 shows good agreement of 
different methods on a low sulfur na 
tural gasoline. 

Samples 7 and 8 are higher boiling 
cutter stocks, difficult to burn satisfac 
torily in a lamp, but giving good re 
sults when blended with the special 
diluent. 


Potential Error Source 

If a routine of identical operating 
conditions are followed for each an 
alysis, excellent repeatability and ac 
curacy may be obtained. Any varia- 
tion of conditions will give errors ol 
greater or lesser extent. Specifically, 
the following are important possible 
sources of error. 

1. Lamp not pre-flushed. (Nor clean 
and dry with fresh wick) 

2. Lamp not yet at 
burning conditions. 

3. Variation of level in wick end of 
lamp. Level should be same at start and 
finish of burning. 

4. Burning rate too slow or too fast, 
tending to give high or low results 
respectively. 

5. Formation of vapor bubbles 
particularly in wick tube. Keep lamp 
cool, if necessary with cold, damp tis 
sue wrapped around exposed glass 


equilibrium 
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portions. The ice cold damp tissue 
should be wrapped around only the 
non-calibrated portions of lamp, to 
avoid error in calculating density of 
gasoline burned. If desired, the cali- 
brated portion of lamp may be jack- 
eted with a glass tubing that is filled 
with ice water and includes a ther- 
mometer so that gasoline temperature, 
and thus its density, can be accurately 
determined. 


6. Variation of vacuum. A vacuum 
regulator set for 24% in. of mercury 
gives good results. Too low a vacuum 
gives low results. 


7. CO, error gives high results if in- 
sufficient aeration is used. Especially 
important if CO,-O, atmosphere is 
used for burning. 


8. Indicator error. High results will 
be obtained if unneutralized indicator 
is added after absorption and before 
or during titration. 


9. Other acid-forming constituents 
such as halogens will give a higher per 
cent sulfur than the true figure. Except 
in extreme cases, this error is less im- 
portant than in ASTM D1266-53T 
method because of lower absorption of 
halogen acids in macro or micro ab- 
sorbers used (See TEL effect). 


Summary 


A revised lamp method for rapid 
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frictionless ball stem (not a rigid guide) which allows them to 
oscillate and turn with the fluid stream. There is a minimum 
of resistance to the fluid as they swing freely with each stroke 
of the pump ... seating perfectly, each time in a new position. 
This simple operation means long, trouble-free life. ROYAL 
CROWN VALVES provide greater pumping capacity too, at 
less pumping speed. Made in all sizes and in all suitable 
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micro determination of sulfur in gaso- 
line has been developed. 

A specially designed micro lamp pet 
mits accurate burning of small samples. 
Rough estimate of sulfur content can 
be made burning .005 to .020 ml of 
gasoline, while fairly accurate results 
have been obtained burning as little as 
.025 ml gasoline. ASTM results are 
usually obtained on .100 ml samples 
using .002 N NaOH as the titrant for 
the sulfuric acid formed in 5 ml of 
H,O, absorbent, contained in a special 
micro absorber. A sensitive achromatic 
indicator is used for end point determi- 
nation. Duplicate determinations may 
be run in 15 min. By use of a special 
diluent, this method may be used for 
heavy distillate materials. 
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New Houdry-Socony Patent Suit 


Charges that Socony Mobil Company 
conspired to destroy Houdry Process 
Corporation and seize its business for 
the defendant company have been filed 
in U. S. District Court in Philadelphia 
by the Houdry company, in a motion 
to amend its original patent infringe- 
ments suit filed February 27, 1955 
against Socony. 

Damages asked for in the amend- 
ment total nearly $53,000,000, as com- 
pared to nearly $22,000,000 in the 
original suit. The increase is traceable 
largely to treble damages being asked 








Round valve surface is stream- 
lined... no obstructions to re- 
strict the flow of liquid. 
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Ball-guided valve rotates and 
swings with each stroke of the 
pump. Each turn, each swing — 
a perfect seat. 





Cup-like top of valve helps it 
close instantly. The ball stem is 
@ frictionless guide. 








court order. 






because of the alleged deliberate nature 
of the illegal acts that are charged 
against Socony. Houdry charges in- 
fringement of Houdry catalytic crack- 
ing patents in the licensing by Socony 
of the air-lift catalytic cracking (TCC) 
process, a total of 11 patents being in- 
volved. Claims of violation of confi- 
dences and contracts are also made by 
Houdry. The new suit (amendment) 
follows claimed new disclosures by 
Houdry attorneys when examining 
Socony records, opened to Houdry by 
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Two-cylinder, single-stage, carbon 
piston C-B compressor handling hy- 
drogen stream at Aurora Gasoline 
Company's catalytic reformer unit 
at Muskegon, Michigan. 


Compressor cylinder honing machine for 
giving the mirror-like finish needed for 
operating the compressor without lubri- 
cation. 





























































































































TWELVE to twenty million cubic ft 
of hydrogen are being recycled per day 
for processing of low-octane naphthas 
at the Aurora Gasoline Company’s 
Refinery in Muskegon, Michigan. 

Handling hydrogen, as one phase of 
the Platforming operation for upgrad- 
ing naphthas, is a unique two-cylinder, 
single-stage compressor embodying 
unusual principles of operation. Auto- 
matic in control, the compressor runs 
continuously for the duration of the 
Platformer-operating periods of six or 
more months. 

Hydrogen gas coming from reactors 
is compressed with Cooper-Bessemer’s 
two-cylinder single stage compressor 
(Fig. 1) for recycling to the naphtha 
heaters. Temperature of the hydrogen 
gases being recycled averages 100 F. 

In Platforming, four variables exist 
that are vital to the process. These are 
temperature, pressure, space velocity, 
and the rate at which the hydrogen is 
recycled. As a result, the efficient per- 
formance of the operation depends on 
the precision output of the recycling 
compressor. 


Features Non-Lubricated Cylinders 

Made of carbon and operating in- 
side micro-smooth cylinder liners are 
two 8-in. diameter precision pistons. 
The combination of the carbon pistons 
and hardened liners eliminates all need 
for lubrication. Similarly, carbon rings 
used in conjunction with pressure pack- 
ings provide dependable seals on micro- 
finished piston rods without need for 
lubrication. Hydrogen thus being com- 
pressed is uncontaminated with oil. 
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Carbon-Piston Compressor Recycles Hydrogen 


Special packing between the compres 
sor frame and the compressor cylinde! 
prevents entrance of oil into the cylin 
der from the outside on the crank end 

To achieve long-wearing service fo! 
continuous non-lubricated operation 
the hardened cylinder liners are su! 
face-finished to the required smooth 
ness with the honing machine (Fig. 2) 

Driving the Cooper-Bessemer dou 
ble-acting compressor is a 700-hp nitro 
gen-filled synchronous motor. Nitro 
gen is maintained at a pressure slightly 
above atmospheric pressure to elimi 
nate danger of explosion in the event 
explosive gases reach the motor en 
closure from within the system. Added 
protection is attained by installing the 
compressor outdoors where natural 
ventilation is present at all times. 

Aurora’s compressor installation is 
completely controlled to handle all 
phases of operation automatically. Th« 
Westinghouse motor, which operates on 
100 per cent power factor, is equipped 
with high and low temperature alarms 
on the nitrogen gas. The nitrogen 
gas circulating system, incorporating a 
shell and tube heat exchanger, uses 
water for cooling. The synchronous 
motor rotor acts as a blower to circu 
late the nitrogen gas through the cit 
culating system. 

Operating on 480 volts, 3-phase 
60-cycle current, the synchronous mo 
tor is provided with a 7-2 kw moto! 
generator set for DC field excitation 
The starter is a Class 1-250 control fo! 
full voltage across-the-line starting. 

Aurora’s reformer has been operat 
ing since its installation in 1952, prox 
essing approximately 2000 bbl of 
naphtha per day. kkk 




















































































Q \% of Lube U. S. Refineries producing lubricating oils. R 
j Refinery Solvent Solvent Propane Finished 
stages Refiners capacity oextrac-  de- deas- lube 
F Company location b/d tion waxing phalting capacity Lube processe U 
° Ashland Oil Catlettsburg, Ky. 50,000 400 Conventional A 6 
apacl y mp YS Atlantic Philadelphia, Pa. 142,900 5,600 3,500 3,500 5,000 an, Phenol, be | 
MEK-Benzol, propane 
Acid, & clay refit 
. sgpapace Bayou State Hosston, La. 1,000 —_ _— — 500 High vacuuin _ ‘s Ral; 
ation, ac ‘la 
Berry Asphalt Waterloo, Ark. 1,500 — _ _ 350 Spee. Vacuum Dis. Plat 
tillatior ou 
Processes Nolvent Calumet Refining Burnham, III. 1,200 - — —_ 750 High Somme Dis-J a 
tillatior : 
i | Culnes Princeton, La. 900 i . 750 High Vac. Distillation spri 
Champlin Rfg. Enid, Okla. 20,000 2,850 = 1,500 Duo-Sol, Phenol duc 
| Cit-Con Corp. Lake Charles, La. 24,000 12,500 - 9,000 Duo-Sol, Furfural, buil 
MEK-Benzol 
Cities Service Ponca City, Okla. 23,000 — — _— Ma 
From the tabulated data reported Continental Ponca City, Okla. 55,000 4,300 2,775 -— 2,100 Duo-Sol, Furfural, tan! 
. ° MEK, Hexane, Baris 
| in the accompanying es ° y te Cooperative Coffeyville, Kan. 25,000 2,200 1,800 — 1,800 Acid treating hot clay om 
National Petroleum Association for rt Ramen Furfural, bo 
. . . ME A-benzo 
1955, it is notable that only a little Henry H. ae Seachoves, Ark, 6,000 — — — 1,000 Vac. dist., acid & clay a 
| ‘ ° Crown Centra ouston, Texas 4,000 — — a 1,000 Conventional ‘ 
| more than 10,000 bbl of finished Deep Rock Oil Cushing, Okla. 19,000 1,500 — 1,050 15050 Phenol, propane de- plai 
: anaci 7 i asphalting j 
lubricant capacity in this country Elk Refining Falling Rock, W. Va. 4,500 . — — 1,180 Gascuntinael lice 
*| still employs only “conventional sand see sat = a N. * 28,e08 ‘ Pn 6,500 — 500 Lube rerun unit. 
F . : Jsso Standar« aton Rouge, La. 315,000 12,500 9,000 4,000 8,500 Phenol, MEK-Benz 
refining processing; that is, no sol- . ened, = 
vent processes are used to refine deasphalting, acid & 
these 10,000-plus barrels per day of Golden Bear —_ Bakersfield, Calif. 3,000 750 - w= te Bene leu 
. ° ° Gulf Philadelphia, Pa, 183,700 3,200 1,200b — 1,000 Duo-Sol cu 
lubricants. The total finished lubri- Gulf Port Arthur, Texas 245,000 11,000 4,100 4,000 12,000 Furfural, Phenol, Co 
° . 9 7 9 7 . aK > < 
cants capacity shown is nearly 176,- 2,700b 2,700 — = pon 
000 bbl per day, which agrees essen- - Dewax oes 
“ I Pi ay, 8 Humble Baytown, Texas 282,000 9,000 9,500 6,760 12,400tPropane, phenol, = 
tially with reports from other MEK-Benzol, acid & Th 
; SE ns 2 $ clay treating lip: 
sources. Canada is reported rs Kendall Rfg. Bradford, Pa. 4,800 1,100 1,300 1,300 1,400 Phenol, propane, P 
‘ : ¥ Pressing 
ate some 6,000-plus bbl per day o Lion Oil El Dorado, Ark. 24,000 — — — 1,000 Vae. Dist. (Spec. 
lubricating oil capacity. + 0 — a ; 4,500 ~- -- 1,350 Vac. Dist. (Spec. 
Pr: ‘“ ° i Macmillan song Beach, Ca 7,500 = — — 
Interestingly enough, the industry Magnolia Beaumont, Texas 182,500 11,000 9,000 6,400 MEK-Benzol, Duo-Sol ” 
- @ art Furfural 
(U. S.) shows e capacity for propane Mid-Continent Tulsa, Okla. 65,000 6,000 6,000 4,500 7,000 Chlorex, Propane be 
deasphalting of 60,000 bbl per day. National Rig. Findlay, Ohio ” 14,000 _- = — 800 Acid & lay Ri 
eS ae 'alomar Rfg. akerstiela, Ualif. 1,300 : - — 100 Vac. Dist ° 
The asphaltic and asphaltene com- Penn. Rfg. Karns City, Pa. 1500 —- — « | me bibbdeweied in 
ponents of even the best lubricant Pennzoil Oil City, Pa. 12,000 1,000 2,250 -— 2,250 _—— MEK-Benzol, bv 
base stocks are not at all desirable in Sewing “9 Spe me og! Kan. 55,000 3,000 2,400 2,000 2,000 Phenol, Propane — 
tg: z m Pure Oi Nederland, Texas 67,000 — — - 2,000 Phenol, MEK, ane 
finished lubricants, and their re- Quaker State Emlenton, Pa. 3,000 1,680 2,000 a 1,700 Furfural, MEK-Beuzol 
4 — * 4s . Quaker State Farmers Valley, Pa. 4,500 1,680 2,700 — 2,300 Furfural, MEK-Benzol 
moval IS a distinct advantage in Quaker State Oil City, Pa. ‘ 2,800 (Not operating) — 600 Conventional 
lubricant quality. At the same time Quaker State St. Marys, W. Vas 2,800 680 — _— 600 Furfural 
° " Richfield Oil Watson, Calif. 140,000 - ~ -_ 
many technologists believe that the Shell Oil Co. Houston, Texas 125,000 5,400 3,700 3,800 3,100 Phenol, Propane 
MEK-Benzol, clay Ce 
removal of these and analogous con- —— 1 
stituents increases the necessity for Shell Oil Martinez, Calif. 55,000 4,880 —  — 3,100 Sulfur Dioxide, Pc 
2 . Furfural, Acid & clay H: 
adding to the oils non-petroleum or ™ . Filtration 
; ; : . Ss di Wood River, Ill. 17,000 3,000 3,6 a ‘ -Sol, Propane N: 
chemical materials to raise the oil’s Shell Oil ee wo ow Ve 2 7 
resistance to outside deleterious con- Sinclair East Chicago, Ind. 110,000 5,100 4,750 4,250 2,750 Propane, Phenol, MEK Wi 
ye: 2 - Contact lreating : 
ditions that promote oxidation and Sinclair Houston, Texas 125,000 4,000 4,000 4,000 4,225 Propane, Phenol, MEK ity 
decomposition tendencies, or re- ae. pr 
duce the detergent properties of the Sinclair Wellsville, N. Y 9,000 3,500 700 2,500 MEK, Propane, Cone . 
in . act rreating 
finished lubricants. In “deasphalt- L. Sonneborn SonsFranklin, Pa. 1,650 ok 500 Conventional 
. 9 3) a Socony-Vacuum Buffalo, N. Y. 26,000 -= — — 1,000 
ing” is normally included also the Socony-Vacuum Paulsboro, N. Y. 95,000 11,500 6,500 8,500 7,500 MEK-Benzol, Duo-Sol 
somal sé sinino” : Furfural ; 
similar step of “reresining” that is Std. Oil Calif. Richmond, Calif 165,000* 18,000 5,800 — 10,000 MEK-Benzol, RPM, 
practiced in some cases even on Solvent, Phenol 
: . Std. Oil (Ind. Casper, Wyo 19,200 600 - 570 Chlorex ne 
Pennsylvania heavy residual stocks. Std. Oil (Ind.) Whiting, Ind. 212,400 3,700 3,500 1,200 5,670 Phenol, Propane bi 
Std. Oil (Ind.) | Wood River, Ill 48,100 1,870 2,130 1,110 Chlorex, Propane 
Std. Oil (Ohio) Cleveland, Ohio 52,000 - 1,500 Conventional D 
Std. Oil (Ohio) Lima, — ‘a 45,000 - - 1,500 MEK-Furfural, PDA $i 
° Sun Oil Marcus Hook, Pa. 145,000 8,000 5,000 ~ 11,800 MEK-Benzol, Vac.Dist. 
Microballoons Cut ack ni ae She Duo-Sol, furfv ra’ DI 
Texas Company Port Arthur, Texas 210,000 8,000 11,000 5,000 16,000 Furfural, Sulft W 
Vapor Losses Dioxide, MEK ai 
° ; — L. Benzol, Propane * 
Recently developed microballoons, Three Rivers Riy. Three Rivers, Tex. 1,500 : 750 Vac. Dist. Acid ? Clay A 
“aes aoe : — ide Water Assoc.Avon, Calif. 95,000 1,660 1,660 Suifur Dioxide 1 
in a layer covering volatile liquids, has Union Oil of Cal. Oleum, Calif. 82,900 10,450 3,500 3,100 Duo-Sol, Pheno) Pro- C 
> . pane Dewaxing w« clay 
been shown to reduce vapor losses United Rfg. Warren, Pa. 4,000 — — -- 1,00u Ph ct extraction 
from 50-60 per cent for motor fuels a aiditae arias , conventional 
: rae oe tah Oi g. Salt Lake City, Utah 28,000 - 120$Conventionz 
and similar volatile products, to 80-90 Valvoline Oil Freedom, Pa 5,000 -_ = —  ,000 Conventional 
per cent for crude, both in cone-roofed Weil's Gives Hil. Rone, Fa — sition —m_- 
tanks. These microballoons are being TOTAL 3,831,150 199,200 136,205 60,400 175,785 . 
offered to the industry as manufactured ee ee a . 
. ° +t Estimated increase to 13,400 about 5-1-55. 
by Colton Chemical Company, 1545 * Includes 25,000 b/d to vacuum distillation for cracking feed. V 
~ . t 30 b/d capacity for low viscosity (50-70 SUS can be added). 
East 1 8th Street, Cleveland, Ohio. Pay- (1) Phenol extraction for light neutrals—Duo-Sol extraction for heavy, lubricating‘oil. : 
out time is said to be less than one year. b-Sharples Dewaxing 
an , > e-Alchlor Refining (( 
Technical bulletins, etc., may be had 4/55 Prepared by National Petroleum Association. v 
for the asking. d 
ni Is 
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Ultraformer, Steam Plant at Mandan. 
A 6000-bbl per day Ultraformer unit will 
be built at the Mandan, South Dakota, 
refinery Of Standard Oil of Indiana, by 
Ralph M. Parsons Company, Mandan 
Plant Manager T. E. Stockdale has an- 
nounced. Construction starts this summer 
and the unit will be completed in the 
spring of 1956. A new steam unit to pro- 
duce 150,000 lb of steam hourly will be 
built at the same plant by Stearns-Roger 
Manufacturing Company. Also, additional 
tank storage capacity will be built by 
Graver Tank Manufacturing Company. 
The Ultraformer is the fourth for Stand- 
ard of Indiana, with two operating for 
subsidiaries; a third subsidiary unit is 
planned. Seven Ultraformer units are 
licensed to other companies. 


x kk 


Phillips Gasoline Plant. Phillips Petro- 
leum Company is to build a 33,000.000 
cu ft gas treating plant in Andrews 
Countv, Texas. Gas for this plant will 
come from NE Andrews-Magutex areas, 
serving six Or more producing horizons. 
This will be the eleventh plant for Phil- 
lips in the West Texas-New Mexico area. 


xk & 


Cat Reformer for Richfield. A 17.000 
bbl per dav catalytic reformer unit is to 
be built at Watson. California. refinerv of 
Richfield Oil Companv. Work is to start 
in Aucust. and the unit will be comovleted 
bv mid-1956. The process is not disclosed, 
but presumablv the unit will use the 
RD-150 Sinclair-Baker catalyst. 


x kk 


‘Dairy Wax’ Plant for Continental. 
Continental Oil Companv will build an 
11,000,000 Ib “dairy wax” unit at its 
Ponca City, Oklahoma, refinery, says 
Harold G. Osborn, refining vice president. 
New unit, to be completed earlv in 1956, 
will cost a half-million dollars. This unit 
will brine the camnanv’s dairv wax canac- 
ity uv to 20.000.000 Ib annual cavacity, 
products of which will be handled by Ex- 
Cell-O Corporation headquartered in 
Detroit. 


xk & 


Lube Oj] Blendine Unit, §. Africa. A 
new lubricatine oil blending unit will be 
bnilt at Caltex’s Island View Terminal in 
Durban. South Africa. Unit will cost 
$690.900 (£215.000) and will be com- 
pleted before mid-vear. 1956. Installation 
will include Cornell homocenizer. stor- 
ase tanks. warehousing, docks. and rail 
sidinos, The unit will serve all of the South 
African Union. Mozambique, and the 
Central African Federation. 


x*«wek 


Polvethelvene Plant for Germany. 
Kohle-Oel-Chemie (Coal. Oil. and Chemi- 
cals) GmbH. a new companv will build 
a nolvethvlene plant at Gelsenkirchen. 
West Germanv. to make 24.000 tons of 
Polvethvlene per vear. The new company 
was formed bv Deutsche Erdoel AG, 
(German Petroleum Companv). Farb- 
werke Hoechst AG laroe chemical and 
dye producers. and Mannesmann AG. and 
is planned to carry on research in the ole- 
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Harry A. Rehnberg, president of the 
Scientific Design Company, Inc., designers 
of the new petrochemical plant to be built 
in Antwerp, Belgium. 


Unifier-Platformer Unit for Texaco. 
Texas Company will build a Unifier-Plat- 
former unit at its Casper, Wyoming, re- 
finery, say reports. Capacity will be 4800 
bbl per day. The unit will be completed by 
spring, 1956. 

xk * 


German Rubber Plant Planned. A new 
30,000 annual ton synthetic rubber plant 
based on butadiene will be built in Ger- 
many by Chemische Werke Huels A.G. at 
a total estimated cost of 100,000,000 Ger- 
man marks (about $23,800,000), advices 
say. Chemische already operates a rubber 
plant based on acetylene derived from 
natural gas from local Bentheim field that 
made about 7000 tons of rubber in 1954. 
The German Republic’s rubber consump- 
tion last year was 134,000 long tons. 





New Cat Reformer for Pure Oil. A 15,000 bbl-per-day catalytic reformer and 
a 20,000-bbl-per-day feed preparation unit will be built by R. M. Parsons Company 
for Pure Oil Company at the latter's Smith's Bluff, Texas, refinery; unit will operate as 
an Ultraformer unit, utilizing a platinum catalyst to reform low-grade naphthas in this 
80,000-bbl-per-day refinery, one of the most modern in the USA. 





FOR COMPLETION 


Acrolein from Propylene-air. Plans fo! 
the construction of a new plant at Norco, 
Louisiana, to make acrolein and to oper 
ate in conjunction with a hydrogen perox 
ide unit used for synthesizing glycerine 
have been announced by Shell Chemica! 
Corporation. According to implications 
acrolein is made by oxidation of propylene 
with atmospheric oxygen, removing two 
hydrogens to form the —CHO group with 
out breaking the double bond between 
carbons. The new synthesis reduces 
greatly the cost of acrolein production 
This product reacts with a large number! 
of groups and bids fair to take its place 
along with allyl chloride, ethylene oxide 
and acetone as serving in practically al! 
branches of the chemical industry. 


x wk 


Gas Conservation at Maracaibo. Creole 
Corporation will build a second gas con 
servation unit at Lake Maracaibo, Vene- 
zuela. Unit, to cost $36,500,000, will be 
Tia Juana No. 2, six miles south of plant 
No. 1. It will inject some 11,000,000 cu 
yd of gas into the local oil strata per day 


* xX *¥ 
Expanding Italian Refinery. The large 
Italian refinery at Augusta, in Sicily, is 
being enlarged, including petrochemical 
facilities not identified. The whole plant 
is to cost approximately 624 lire per 


dollar. 
kk 


fins and their chemistry, and for making 
plastics from olefins made both from coal! 
and petroleum. 
kkk 

Low-Pressure Polyethylene Unit. In the 
fall of 1955 du Pont will complete a low 
pressure polyethylene unit at its plant at 
Orange, Texas, to make this product under 
the Karl Ziegler patents, developed ap 
parently at the Max Plancke laboratories 
in Germany. Product, called Alathon, is 
number 20 in Du Pont’s “stable” of poly 
ethylenes. It is said to have greater rigid 
ity and stability at higher temperatures 


Se 
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New Refinery at Corpus Christi. North 
American Petroleum Corporation started 
in June to build a new refinery in the 
Corpus Christi, Texas, area, to be on 
stream late in 1955. Contract license has 
been made with Atlantic Refining Com- 
pany to build a 2000-bbl Catforming unit 
as a major part of the new refinery. Plant 
will be on a deep water channel, and will 
have rail and tank truck facilities, also. 


xk 


Cat Reformer Unit for Phillips. A new 
catalytic reformer unit will be built by 
Procon Inc., at the refinery of Phillips 
Petroleum Company at Kansas City, 
— and will be completed by spring, 
1956. 

ee @ 


Shell to build platformer. A new 16,- 
000-bbI per day catalytic reformer is to 
be built by Shell Oil at its Houston, Texas, 
refinery, says Manager John Tench. Pro- 
con, Inc., will build the unit. Completion 
is scheduled for early 1956. A new 250,- 
000 Ib-per-hour steam boiler will go in 
later this year; currently four 250,000 
bbl storage tanks are going up. 


x & fF 


More capacity at Ferndale. A total of 
$5,600,000 will be spent by General Pe- 
troleum Company at Ferndale, Washing- 
ton, to increase facilities including more 
steam capacity, more tankage, more gaso- 
line reforming capacity, and more prod- 
uct treating facilities. 


x*« 


Cat reformer for West Canada. A cata- 
lytic reformer unit is to be built at Shell 
Oil of Canada’s Vancouver, British Co- 
lumbia, refinery. It will be completed late 
in 1955, by Procon Ltd. at a cost of about 
$1% million. It will handle 330 bbl per 
day of naphtha charge. 


xk k * 


‘Hich-Life Plant’ for Alabama. A “mul- 
ti-million dollar” plant for the synthesis of 
carbon disulfide is to be built for Stauffer 
Chemical Company at Mobile, Alabama, 
Hans Stauffer, president, savs. The site is 
especially advantageous for supply of sul- 
fur and natural gas. Construction is al- 
ready underway, and the plant will be 
completed by the spring of 1956. 


xk 


First Unifiner for Australia. The first 
foreign Unifining unit outside the United 
States went into operation at the plant of 
Bitument and Oil Refineries, Ltd., at 
Matraville, Australia, in connection with 
a Platformer that supplies the necessary 
hydrogen. The Unifiner is designed for 
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Victor Vermilyea, 
president; Jack 

Galles, vice 
president-secretary- 
treasurer, and 

Floyd P. Hall, 

vice president, 

North American 
Petroleum Corporation. 


expansion so that it can be operated 
“blocked out” on aromatics to make ben- 
zene, toluene, and xylenes, or also for de- 
sulfurizing diesel fuels. 


xk 
Two Canadian Ammonia Plants. A 
115-ton-per-day ammonia plant is in “the 
talking stages” by Oil Mathieson, to build 


at Varennes, Quebec, in collaboration with 
Quebec Ammonia Company. Main pur- 
pose of this move is to hold Olin Mathie- 
son’s ammonia markets in Canada by 
meeting the problem of freight rates. This 
may precipitate a market battle with, and 


including Canadian Industries, Ltd., 
which is planning a similar cost ($9 mil- 
lion) ammonia plant at Millhaven, On- 
tario, reportedly a 200-ton-per-day unit, 
to be operating by late 1956, said to be 
higher capacity than that company will 
need in the immediate future for its “cap- 
tive” markets. Old CIL customers are 
among the more important of the list of 
outlets that would take the excess am- 
monia produced by these two new pro- 
posed plants. 


=x 2 F 


Silicone Plant Building. A $15 million 
plant for the manufacture of a great 
variety of silicones, organo-silicon com- 
pounds, is being built by silicone-pioneer 
Linde Air Products Company, Union Car- 
bide and Carbon Corporation subsidiary, 
at Long Reach, West Virginia, which will 
go into production later in 1955. Company 
officials predict that soon silicones will be 
a $100 million annual industry. 








‘Petrochemical’ and Its 


Ever since the word “petrochemi- 
cals” was used early in World War II, a 
huge (?) controversy has raged re- 
garding the etymology of the term, and 
whether or not it should be employed 
as it has been used by the chemical 
and petroleum industries to refer to 
chemical products made directly from 
petroleum and/or natural gas hydro- 
carbons. 

As a result of all the discussion, and 
because of the strong objections raised 
by rock chemists a meeting was held 
by the Committee on Nomenclature, 
Spelling and Pronunciation in New 
York in the fall of 1954, in the effort to 
agree on a definition of these related 
terms. The following announcement 
was published in Chemical Engineer- 
ing News (ACS) for May 16, 1955, 
page 2112. 


“Petrochemistry” and Its Variants 

During 1954 a small problem which 
required a lot of attention was pre- 
sented by the term “petrochemistry” 
and its variants. After much discussion 
among committee members and others, 
it was decided to hold an open meet- 
ing last fall in New York to discuss 
this controversial word. The meeting 
was well attended with both rock chem- 
ists and petroleum chemists present. 
As a result of its own deliberations and 
with due consideration given to opin- 
ions expressed at the open meeting and 
elsewhere the committee decided that 
it should do the following: 

1. Advise that the word “petrochem- 
istry” be limited in use under all cir- 
cumstances to mean “rock chemistry.” 
2. Advise that “petrochemical” as an 
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Variants Defined 


adjective be used only with the rock 
chemist’s meaning in scientific writing 
and discourse. 

3. Refer to “petrochemical” as used 
in the petroleum industry, either as a 
noun or an adjective, as suitable only 
for pooular use, as in industry and 
commerce. 

The use of the term “netrochemis- 
try” to mean “rock chemistry” is ety- 
mologically correct and this usage has 
clear priority, the word with that mean- 
ing being found continuouslv in scien- 
tific literature at least since 1912. 

The noun “veirochemical.” em- 
ploved (usually in the vlural form) ra- 
ther indefinitelv to designate chemicals 
made from petroleum and (or) natural 
gas (these princivally at least — the 
committee makes no attemnt to define 
the term in this sense) seems first to 
have been used in 1942. Use of the 
word with this meaning took hold rav- 
idly and the committee, recognizing 
that usage must be taken into consid- 
eration and that words often do have 
more than one meaning, decided that 
the term as used in the netroleum indus- 
try is “established beyond recall by 
committee action as a povular term 
useful in industry and trade.” “Petro- 
chemical” is not in use as a noun to 
mean a chemical from rocks. Even 
though good writing is full of words 
with poor etvmological justication and 
of words with more than one meaning, 
the committee feels that in science, 
where exactness is important, words 
with two meanings should be avoided. 
[t is on this account that a definite stand 
for scientific and techinical usage has 
been made. 
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» Jack A. Horner, secretary of Shell Oil 
Company, has been appointed vice presi- 
dent in charge of the licensing division 
of Shell Development Company. He will 
retain his present position with the parent 
company. Horner, an 18-year veteran 
with Shell, has been its secretary since 
1953. He joined the firm as a member of 
the legal department. He was appointed 
assistant to the president in 1943 and in 
1949, was named assistant secretary. He 
is a native of Oklahoma City and a grad- 
uate of the University of Oklahoma. 





J. A. Horner R. W. Campbell 

Richard W. Campbell has been pro- 
moted to manaver of the Los Anceles dis- 
trict of Shell Chemical Corporation. He 
replaces J. E. Toevs, recently appointed 
sales manager of the comnany’s newly- 
created Svnthetic Rubber Sales division. 
Campbell was formerly senior technical 
salesman in Los Angeles. He attended the 
University of Cincinnati before ioining 
Shell Chemical Corporation in 1947 as a 
technologist in Los Angeles. 


> J. F. Hartman has arrived in Batman, 
Turkey. to take over his duties as suver- 
intendent of a newly constructed Turkish 
refinery, owned bv the government. Hart- 
man is a graduate of the Universitv of 
Pittsbureh, and takes with him numerous 
years of exnerience in netroleum refining 
with Kendall Refinine Companv. Sun Oil 
Companv. Frontier Refining, Bav Petro- 
leum and Ralph M. Parsons Company. 
Some 80 Americans will be emnloved at 
the refinery along with an equal number 
of Turkish personnel. manv of the latter 
— for their jobs at the University of 
sa. 


> Emo D. Porro has been named enai- 
Neerine assistant to the director of Stan- 
ford Research Institute. Porro will main- 
tain technical liaison between the research 
divisions and SRI’s other offices and lab- 
oratories in Los Angeles. Phoenix. Wash- 
Intton. D. C., Portland. Orecson. and 
Honolulu. He will also take part in long 
tance planning for the Institute and assist 
certain new areas of research activitv. A 
member of the staff since 1948. Porro has 
held several positions of responsibilitv in- 
Cludine manager of the chemical and 
metallurgical engineering section. 


> Leonard Y. Reed. manaver of the Ca- 
nadian Oil Companies. Ltd.. lubricating 
oil and grease manufacturine plant at 
Montreal, Quebec. has won the Research 
Institute of America’s second annual 
Award for Merit given for his “contribu- 


tion to executive skills.” A company cita- 
tion also was awarded to Canadian Oil 
president, W. Harold Rea, from the Insti- 
tute, the world’s largest business research 
and advisory organization. Awards are 
given jointly to individuals and their com- 
panies “for steadily advancing the achieve- 
ment level within their operations frame- 
work.” 


> T. B. Hudson, Phillips Petroleum Com- 
pany, has been named president of Frac- 
tionation Research, Inc. Other officers are 
C. E. Wharton, Warren Petroleum Corpo- 
ration. vice president; D. W. Wilson, Ar- 
thur G. McKee Company. vice president; 
Paul J. Parker, Phillips Petroleum Com- 
panv, secretary-treasurer; W. F. Martin, 
Phillips Petroleum, and R. E. Arnold, 
Phillips Petroleum assistant secrtaries, 
L. S. Coleman, Fractionation Research, 
Inc., assistant treasurer. 


> Dr. W. J. Coppoc, manager of the re- 
search division of The Texas Companv’s 
Research and Technical department, has 
received an honorary doctor of science 
degree from Ottawa University, Ottawa, 
Kansas. Coppoc was graduated cum laude 
in 1935 from Ottawa with a BS degree in 
chemistrv. He was first emploved bv The 
Texas Company at Port Arthur, Texas, 
in 1939, 


> Philip A. Nolan has been named chief 
chemist for Great Northern Oil Com- 
panv. He will head all laboratorv, quality 
control, and testing when the plant goes 
into operation in August. Nolan was for- 
merly chemical engineer in charge of 
transfer and storave operations at the 
Farmers Union Central Exchange refin- 
ery at Laurel, Montana. He is a graduate 
of the University of Minnesota. 


> Robert J. Yaeger has been appointed 
sales manager of Great Northern. He will 
direct the marketing activities of the com- 
pany, with special emphasis on the sale 
of high purity sulfur. Since 1945, Yaeger 
has been associated with Ansul Chemical 
Company. 


> Albert E. Pierce, vice president in 
charge of production of Mid-Continent 
Petroleum Corporation, retired recently 
after 35 years of continuous service with 
the company. He first joined Cosden and 
Company, which became a part of Mid- 
Continent in 1925. He was elected vice 
president in 1949. 


> Dr. Ray P. Dinsmore, vice president in 
charge of Research and Development for 
Goodyear Tire and Rubber Company, has 
been chosen to receive the Charles Good- 
year Medal for 1955 by the Rubber divi- 
sion of the American Chemical Society. 
The Charles Goodyear Medal in com- 
memoration of the discoverer of vulcani- 
zation of rubber is awarded annually to 
a person who has made a valuable contri- 
bution to the science or technology of 
rubber or related subjects. The award will 
be presented at the Bellevue-Stratford 
hotel in Philadelphia during the annual 
meeting of the organization in November. 
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> L. C. Kemp, Jr., has been appointed 
general manager of The Texas Company’s 
newly-established 
Petrochemical de- 
partment. Kemp 
holds a degree in 
chemical engineering 
from Rice Institute 
He joined The Texas 
Company in 1929 as 
a research chemical 
engineer at the Re- 
fining department's 
, sat Arthur Works, 
j ort Arthur, Texas 
L. C. Kemp, Jr. and has served in 
various managerial capacities in the re- 
search field. He was director of research 
for the company from 1941 to 1953. 


> John P. Longwell has been appointed 
assistant director of products research 
division of Esso Research and Engineer- 
ing Company. At the time of his appoint- 
ment, Dr. Longwell was head of the ex 
ploratory research section. Dr. Longwell! 
joined Esso Research in 1943 after re- 
ceiving his bachelor’s degree in mechani- 
cal engineering from the University of 
California and his doctorate in chemical 
engineering by the Massachusetts Institute 
of Technology. 


» Charles E. Paules is a new vice presi 
dent, director and member of the execu- 
tive committee of Esso Research and En- 
gineering Company. The firm is the cen- 
tral research and engineering affiliate of 
Standard Oil Company (New Jersey) 
Paules has been with the company since 
1919. He was the firm’s chief engineer 
from 1949 to 1954 and had previously 
held the positions of assistant and asso 
ciate chief engineer. 

He has been responsible for the con 
struction of refineries involving billions of 
dollars. 





C. E. Paules 


P. J. Byrne, Jr. 


P. J. Byrne, Jr., has been appointed 
deputy to Vice President Paules. He will 
be responsible for coordinating the firm's 
international refinery engineering activi 
ties. Previously he was manager of the 
Esso Engineering organization. The com 
pany also named John W. Packie as the 
new Esso engineering manager and Luther 
B. Martin as associate manager. They 
were previously assistant managers of the 
unit. Byrne received his bachelors and 
masters degrees of science in chemical 
engineering from Massachusetts Institute 
of Techonology and has been with the 
Company since 1927. Packie a mechani- 
cal engineering graduate of Stevens Insti 
tute of Techonology, joined the company 
in 1929. Martin, a civil engineering grad 
uate of Worcester Polytechnic Institute, 
has been with the company since 1925 


> Charles C. Hay has been elected to the 
board of directors and named vice presi- 
dent of Royalite Oil Company, Ltd. His 
headquarters will be in Calgary. 







C-51 





Personals 














> Dr. R. Bowling Barnes, president of the 
: ; Olympic Development Company, who ? 
; 2 coe * £ 4: dlltee first used infrared rays to probe organic 
et 5 ka chemicals, has won the first annual Beck- - 
| yer 4 man award for achievement in chemical 
Se M2 ~ ay 2 instrumentation. 
f The $1000 award, administered by the 
American Chemical Society, was pre- = 
sented to Dr. Barnes by Dr. Arnold 0. 
Beckman, president of Beckman Instru- NAI 
ments, Inc., at a general session of the —_ 
Society in Cincinnati. 
Established last year, the Beckman 
Award will go annually to the resident of - 
the United States or Canada who has big 
made an outstanding contribution to the 
development of new instruments for chem- 
Double ceremony marks presentation of 15-year ruby-set service pins by Houdry ical analysis or to the use of analytical Kay 
Process Corporation to George H. Daft, vice president in charge of finance and account- instruments in chemical processes. : Mic 
i d Robert M. Shirk, supervisor of mechanical engineering. Houdry personnel are _ Dr, Barnes was the first to use an in- 
ing, and Kobert M. , SUP 9g : g : : ; frared spectrophotometer to fingerprint NN 
Dr. Alex G. Oblad, George F. Hornaday, C. C. Peavy, vice president; Pierre Quilleret, carbon molecules and amone the first to 
Daft, T. A. Burtis, Chalmer G. Kirkbride, president, pinning Daft; Shirk, D. E. Ardern, A. realize the potential applications of in- o 
Wesley Hoge, pinning Shirk; Norman R. Raupp, Raymond B. Cross, and Roy C. Hackley, frared in the medical, chemical, petro- 
‘ : leum and general industrial fields. 
Jr., vice president. _ 
> L. O. Crockett, formerly manager of > W. O. Webber has been promoted to » Two petroleum chemists, whose com- Prov 
petrochemical activities unit and of the specialist in Technical Service division at bined service to the oil industry total 
Technical Service division for Gulf Oil its Baytown, Texas, refinery, Humble Oil almost 75 years, were recoenized for ~ 
Corporation, has been appointed general and Refining Company. He holds a BS de- their outstanding work when they te- , 
manager of the newly formed chemical gree in chemical engineering from the ceived the APT “Certificate of Annrecia- Sine 
department of the company. The new de- University of Oklahoma, and joined Tech- tion.” They are E. L. Baldeschwieler, of We 
partment will coordinate chemical manu- nical Service in 1938. Esso Research and Engineering Company, | 
facturing operations carried out by various Sterling P. Blumberg is new senior re- and A. E. Miller, of Sinclair Refining U. | 
departments of the company. search chemical engineer in Research and Company. They received the awards dur- 
Crockett will be aided by Dr. Alexan- § Development division at Baytown Re- ing the 20th midyear meeting of API's di- 
der Lewis, Jr., as manager of chemical finery. He joined Humble in 1943 directly vision of refining. \ : 
marketing, and by V. N. Hurd as director after receiving the BS degree in chemical Baldeschwieler, a Swiss-born analyti- iin 
of chemical development activities. engineering at The University of Texas. cal chemist, recently retired as laboratory 
Crockett started with Gulf as a labora- Nick P. Peet is advanced to senior director of Esso. Educated at the Ecole Ar-l 
tory assistant in 1922, after graduation as technical specialist in technical service at de Commerce in Lausanne, Switzerland, 7 
chemical engineer from the University of Humble Oil and Refining Company’s Bay- and at Cooper Union in this country, he ’ 
Texas; in 1928 was made foreman of the town refinery. With a BS degree in chemi- is the author of a number of scientific 
Alchlor lubricating oil processing unit; in cal engineering from Rice Institute, Peet articles, and has been granted several Bell 
1934 was made chief chemist over the joined Humble in 1941. patents. Miller began his service with the Bov 
three refineries of the Gulf Company in oil industry in 1912 after being graduated es 
Texas. He is a director on the board of > David P. Parker has been appointed by The Pennsylvania State College. He 
Goodrich-Gulf Chemicals, Inc. Eleven manager of the Brooklyn Refinery, Socony joined Sinclair in 1918 as a_ process 
years later he was made assistant general Mobil Oil Company, Inc. He succeeds chemist, and in 1942 became assistant to 
superintendent of the company’s Texas Dr. William L. Linton, who has been the vice president, research and develop- Cali 
manufacturing operations, and then trans- manager of the refinery since 1938 and is ment department — his present title. Dur- 
ferred to Pittsburgh five years ago. retiring after 35 years of service with the ing World War II, he was secretary of Dee 
Dr. Lewis, an organic chemist, joined company. Parker has been with the com- the Technical Advisorv Committee of the ae 
Gulf in 1938 at Philadelphia, served as pany since 1934, starting at its Augusta, Petroleum Industry War Council, and sec- 
naval lieutenant petroleum engineering Kansas, refinery. He was transferred to retary of the Lubricating Oil Advisory Inte 
officer, returned to Mellon Institute as a the East St. Louis, Illinois, in 1938. be- Committee of PAW. He is active in the Inte 
Gulf Fellow, received the Ph. D. degree came manager of the technical engineer- Society of Automotive Eneineers, Ameri- : 
in 1951. ing division there in 1947, and three years can Chemical Society, and the Institute ey 
Hurd was graduated from Penn State later was assigned to Vacuum Oil Com- of Aeronautical Sciences. Besides the di- Mal 
College as chemical engineer in 1942, pany, the company’s affiliate in Britain. vision of refining, Miller has also served 
went with Gulf Research and Develop- He served as manager during the construc- the API divisions of production and mar- May 
ment until 1951 when he was made a tion and initial operations of the new re- keting, and the advisory committee on Mes 
member of the general office chemical finery at Coryton, England, and is pres- fundamental research. 
staff. ently assigned to the company’s head- Phil 
quarters. He attended Northwestern State > John D. Long has been named head of ~ 
> Thomas A. McCoy has been appointed College, Oklahoma, where he received his the manufacturing group of Creole Petro- a 
manager of the Texas-U.S. Chemical BS degree in 1930, and Oklahoma A&M leum Company’s New York office. He 
Company. He will be responsible for the College, receiving an MS in 1934. Before takes over the refining duties relinquished Soc 
company’s synthetic rubber operations in joining the company, he was with the U. by Lloyd G. Smith, a vice president of E 
Port Neches, Texas, including synthetic S. Gypsum Company. Creole, to permit the latter to devote his Seu 
rubber research and sales as well as pro- entire attention to his responsibilities as c 
duction. He began his career in synthetic >» Norman C, Penfold, chairman of South- a director. Dr. Long has been associated ce 
rubber in 1944 as a project engineer, rose west Research Institute’s department of with the petroleum industry since 1933, 
through the ranks to plant engineer, and engines, fuels and lubricants research, has and joined Creole in 1945. He obtained Ses 
in 1947 was transferred to the Borger, been appointed vice president of South- a BS degree from Franklin and Mar- 
Texas, synthetic plant where he became west Research Institute. He will continue shall College, where he was a mem- ii 
factory manager in 1950. to direct the automotive, fuels, and lubri- ber of Phi Beta Kappa, an MS from - 
cants research and the photo laboratory Lehigh University in 1930, and PhD in Win 
- at Southwest Research Institute. He di- physical chemistry from Pennsylvania ( 
| - research in petroleum products ap- State College. 
| plication and utilization, mutual adapta- 
FLOW INDICATORS | tion of engines, fuels, lubricants and ap- > Dr. Robert D. Enelert has been named Alb 
All sizes up to 6” | plication as prime movers. He received manager of Standard Research Institute’s din 
SEND FOR CATALOG | his BS and ME degrees from Armour Pasadena Laboratory. Dr. Englert will c 
ERNST | Institute of Technology and has published supervise extended project work of the Ark 
' Water Column & Gage Co. | a number of articles on engine research laboratory into the fields of chemistry and on 
LIVINGSTON, N. J pouste | techniques, engine lubricants and lubri- chemical eneineering. He has worked with : 
cant evaluation. SRI since 1949, — 
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PIPE LINE DEVELOPMENTS 


x * * 





a 


Roundup of Current Planned 





PIPE 
MILES = SIZE 


and 


Proposed Construction 








NAME OF COMPANY LOCATION 
CRUDE LINES 

Ar-Mex Pipeline Co. 790 12-14 Guernsey, Wyoming to Cool- 
idge, Arizona 

Big Horn Pipe Line Company 150 8 Ash Creek field to Midwest sta- 
tion of Service Pipe Line, 
Wyoming 

Kaybee Pipe Line Company 46 10 Griffith, Indiana, to New Buf- 
falo, Michigan 

Michi, Inc. 222 10 Highland, Indiana, to Elsie 
and Alma, Michigan 

NNCW Pipe Line Co. 127 8-10 Weston County to Casper, 
Wyoming 

Orchard Pipe Line 45 8 Orchard to Merino, Colorado 

Peace River Oil Pipe Line Co., Ltd. 200 12-16 Peace River area to Edson sta- 
tion on TransMountain near 
Edmonton, Alta 

Powder River Pipe Line Company 436 10-16 Williston Basin to Laurel and 
Billings, Montana 

Proven Oil & Refining Company 32 8 Connection with West Coast 
Pipe Line to Florence, Ariz. 

Roosevelt Oil & Refining Corp. 22 4.6 St. Helen to Norwick, Michigan 

Skelly Oil Company 14 6 Lines in Reno and Kingman 
counties, Kansas 

Sinclair Pipe Line Company 31 12-16 Monee to Lemont, Illinois 

West Coast Pipe Line Company 960 20-22 “—— Texas, to Norwalk, Cali- 
ornia 

U. $. Department of Defense 97 — Crude line from Elk Hills Naval 


PRODUCTS LINES 


American Pipe Line Company 1910 

Ar-Mex Pipe Line Company 130 

H. W. Bass & Sons, Incorporated 152 

Bell Oil and Gas Company 140 

Bowen Oil and Management 460 
Company (LPG Line) 

Buckeye Pipe Line Company 200 


California-Oregon Pipe Line System 103 


Deep Rock Gas Company (LPG Line) 120 


El Paso Natural Gas Co. (LPG Line) 119 

Intand Corporation 37.5 

International Pipe Line Inc. 132 

Keystone Pipe Line Company 48 

Malco Pipeline, Inc. 91 

Mayflower Pipe Line Company 400 

Moore-Stoner Company 200 

Phillips Petroleum Company 50 

Shamrock Pipe Line Corp. 100 

Sioux Oil Company 50 

Secony-Vacuum Oil Co. 5 
Eastern Pipe Lines 

Southern Pacific Pipe Lines 500 
Company (300 miles have been 
contracted) 

Standard Oil of Indiana 47 

Sunflower Pipe Line Compan 265 
(LPG Line) ‘ 

Winnipeg & Central Gas Co. 330 
(LPG Line) 

GAS 

Alberta Gas Trunkline 315 

American-Lovisiana Pipe Line 1120 
Company 

Arkansas-Lovisiana Gas 136 
Company 

Central Hudson Gas and 48 
Electric Co. 





8 to 26 
8 

4-6 
6-8 

10 

8 


6 to 16 


3-6 


LINES 
18-36 


22 & 30 
8 to 24 
12 


Reserve to Los Angeles, 
California 


Beaumont, Texas, to Newark, 
New Jersey, with laterals 


Tucson to Coolidge to Phoenix, 
Arizona 

Duval and Live Oak counties, 
Texas, to Corpus Christi, 
Texas 

Ardmore to Cushing, Oklahoma 

Midland to Texas City, Texas 


Conversion of existing crude 
line from connection with 
Wolverine Pipe Line near 
Michigan-Ohio border to 
Cleveland, Ohio 

Crescent City, California, to 
Medford, Oregon 

Tioga, North Dakota to U. S. 
Canadian Border 

Bloomington to Gallup, 
Mexico . 

Toledo to Fostoria, Ohio 

Wrenshall to Minneapolis, 
Minnesota 

Boot Station to Fullerton, 
Pennsylvania 

Prewitt to Albuquerque, New 
Mexico 

New Jersey refineries to New 
England points 

Glendive, Montana, to Minot, 
North Dakota 

Ethylene line from Sweeny to 
Pasadena, Texas 

Amarillo to Abernathy, Texas 

Newcastle, Wyoming, to Rapid 
City, South Dakota 

Linden, New Jersey to Port 
Socony on Staten Island, 
N. Y. 

New products lines system in 
California, Arizona, New 
Mexico and Texas to be built 
and operated by Southern 
Pacific Railroad Co. 

Manhattan to Lemont, Illinois, 
and Manhattan to Chicago 
River Terminal 

Kearny, Grant and Haskell 
counties to Wichita, Kansas 

Tioga, N. D., to Winnipeg 


New 


Gas Gathering System in 
Alberta fields 

Lowry, Louisiana, to Detroit, 
Michigan 

Loops on System 


TGT line to Kingston, N. Y. 











PIPE 
NAME OF COMPANY MILES SIZE LOCATION 
City of Fayette, Alabama 20 5 Fayette, Alabama, to Southern 
Natural's system 
Coast Counties Gas Electric 40 3-4-8 Coast and Valley Region, Cal 
Company fornia 
Coastal Transmission Corporation 400 30 McAllen to Beaumont, Texas 
(c/o Delhi Oil, Dallas) 
Colorado Interstate Gas Company 365 22 Green River, Wyoming to 
Denver, Colorado 
Colorado Interstate Gas Company’ 110 6-8 Julesburg area to Denve 
Colorado 
Colorado-Western Pipe Line Co. 328 16-18 Ignacio field to Pueblo and 
Denver 
Colorado-Western Pipe Line Co. 454 — Cortez to Denver System 
Colorado-Western Pipe Line Co. 250 — Lateral lines 
Cumberland and Allegheny 31 12 Garrett County, Maryland, to 
Gas Co. Keyser, West Virginia 
El Paso Natural Gas Co. 370 — Mountain Home, Idaho, to 
Reno, Nevada 
El Paso Natural Gas Co. 74 — Additions to Permian Basin 
San Juan Basin system 
Fort Worth Basin Gas Company ao — Brown and Comanche counties 
Texas 
Kansas-Nebraska Natural 206 6-12 Additions to Nebraska systen 
Gas Company 
Lone Star Gas Co. 230 30 Cotton County Oklahoma, to 
Fritch, Texas 
Manufacturers Gas, Light & Heat 40 — Allegheny, Washington, and 
Beaver counties, Pa. 
Manufacturers Gas, Light & Heat 213 3to26 Various points on system in 
Pa., W. Va. and Ohio 
Manufacturers Gas, Light & Heat 72 16-20 Doddridge, Wetzel and Mar 
shall counties, West Va. 
Michigan Consolidated Gas 25 Sparta to Muskegon, Michigan 
Company 
Michigan-Wisconsin Pipe Line 252 4-24 Loops and stations in Illinois 
Company 
Mississippi River Fuel Corporation 190 10-18 Laterals in Woodlawn and 
Waskom gas fields, Texas 
Morganfield Natural Gas 31 4-6 Through Sturgis, Providence 
Clay, Diamond, Wheatcroft 
and Sullivan, Kentucky 
Natural Gas Pipe Line Co. 350 20-26 Amarillo to Wise County 
of America Texas 
Natural Gas Producer, Inc. 100 12 Yenter pool to Denver, Colo 
rado 
Natural Gas Producer, Inc. 61 4-10 Northeast Colorado lines 
Natural Gas Storage Company 35 36 Storage field areas near Chi 
cago to main lines 
New River Gas 50 — Sumners to Monroe counties, 
West Virginia 
North Dakota Natural Gas 475 6-12 Statewide system in North 
Company Dakota 
Northern Indiana Fuel & Light 35 8 Edgerton to Alburn, Indiana 
Northern Natural Gas Company 330 2-12 System in South Dakota 
Northern Natural Gas Company 310 24 Lines in North Dakota 
Northern Natural Gas Co. 403 24-30 Canadian border to Minneap 
olis-St. Paul 
Northwest Utilities Ltd. 42 — Bonnie Glen to Edmonton, Al 
berta, Canada 
Pacific Northwest Pipeline Corp. 931 14-26 Ignacio, Colorado to Belling 
ham, Washington, 555 miles 
are under construction 
Pacific Northwest Pipeline Corp. 380 Laterals and spurs off main line 
to Pocatello, Idaho, to Ya 
kima, Washington 
Pine Tree Natural Gas Co. 204 — Boston to Banger, Maine 
Rockland Light & Power Company 22 8 Orangetown to Tompkins 
Cover, New York 
Sh doah Gas Company 39 3-4-8 Middleton, Virginia, to Mar 
tinsburg, West Va. 
Southern Counties Gas Company 31. 30 Loops between Cactus City 
and Desert Center, Cali 
fornia 
Tennessee Gas Transmission Co. 221 26830 Loops in Ohio and Kentucky 
Tennessee Gas Transmission Co. 376 6-24 Gathering lines in Lovisiana 
and Texas 
Transcontinental Gas Pipe 125 — Ulster County, New York 
Line Corporation (Pheonica) to New York City 
Trans-Canada Pipe Lines, Ltd. 2247 14-34 Alberta area to Toronto, Mon 
treal 
Union Gas Company of Canada 180 — Dawn Storage field to Hamil 
ton 
United Natural Gas Company 50 12 Elk County to Jefferson County, 
Pennsylvania 
Utah Natural Gas Company 40 16 Orem to Salt Lake City, Utah 
Virginia Natural Gas Company 153 — Buckingham to Richmond and 
Portsmouth, Va. 
Warren Petroleum 54 4-30 Lea County, New Mexico 
Westcoast Transmission Co., Ltd. 650 30 Peace River area, Alberta, to 
U. $.-Canadian border 
Wilcox Trend, Gathering 16 6 Loop near Provident City 
System, Inc. Texas. Also plans additions 
to gathering systems. 
Wyoming Gas Products Corp. — — Gas gathering system in Wes 


ton County, Wyoming 
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Shell Oil Company’s automatic pipeline pumping sta- 
tion in Dennison, Ill., is supervised and controlled over 
Bell System lines from an ordinary telephone dial in 
New York City—more than 800 miles distant! 


For meter readings, Shell’s dispatcher in New 
York’s Radio City dials a number. Back on the tele- 


typewriter from the Dennison station come suction and 


discharge pressures and motor current readings. 


He dials other numbers to start or stop the pump, 


open or close valves or to summon an attendant. 


This remote-control system keeps the pipeline— 
which carries 22 different finished petroleum products 


TELEPHONE TELETYPEWRITER 
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This Illinois pumping 


MOBILE RADIO 


station is controlled 


by a man in 


Radio City 


When dialed, the pumping station automatically sends its meter 
readings via teletypewriter to the dispatcher in New York. 


—operating smoothly from one central location. 
Dennison is only one of four similarly controlled pump- 
ing stations on the line. 


Using Bell System communications, you get the 
benefit of new developments without tieing up capital. 


We supply the pipeline industry with reliable 
private line telephone and teletypewriter service, main- 
tain mobile radio facilities and provide channels for 
telemetering and supervisory control. 


Bell System communications engineers will be glad to 
survey your communications needs without charge. Call 
your Bell Telephone representative today. 


BELL TELEPHONE SYSTEM 





TELEMETERING AND REMOTE CONTROL CHANNELS 
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General view of the launching site during the first pull. Pontoons were num- 


bered consecutively to preclude the possibility of omission. The three-inch lines 
were laid on rubber-tired launching units and eight-inch line was nested on top. 


J. B. Stumm 
West Coast Editor 


Worn THE COMPLETION OF SIX PRO- 
ductive oil wells on its man-made is- 
land, 8900 ft off-shore at Seal Beach, 
California, Monterey Oil Company. 
operators and joint partners with The 
Texas Company, decided to construct 
an 8-in. crude line to transport the pro- 
duction to on-shore tank facilities. The 
project also required construction of 
three 3-in. lines for transporting drill- 
ing mud, fresh water, and diesel fuel, 
and a 1%-in. telephone cable, all 
bundled and strapped together with the 
8-in. line. The entire bundle was to be 
buried 5 ft beneath the ocean floor be- 
cause of the close proximity of the is- 
land to the Long Beach Harbor and 
main Southern California shipping 
lanes. 

General contract for the job was 
awarded to the Healy Tibbitts Con- 
struction Company, Pacific Coast 
marine contractors who also con- 
structed the island drilling platform. 
Hood Construction Company and Col- 
lins Construction Company sub-con- 
tracted the pipe line construction and 
marine specialty construction, _re- 
spectively. 

As this was the first man-made drill- 
ing island off the coast of California, 
much attention has been focused on it. 
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“Bundled” Offshore Lines 
Installed in Californie 


Man-made island and shore facilities connected 


by four lines and telephone cable, banded together 


by steel strap and buried under ocean floor 


Therefore, what would have been a 
normal submarine pipe line operation 
resulted in one requiring the most 
exacting and unusual care. Less expen- 
sive methods of construction were con- 
sidered and, in turn, put aside because, 
in this case, initial cost was certainly a 
secondary consideration as there were 
obviously other factors more import- 
ant to the owners. 


Preliminary Planning 

A one-shot operation at best, plan- 
ning behind the launching of any sub- 
marine pipe line is the most important 
single phase of its construction. Al- 


though similar in many ways to al! 
other such projects, this line was uniqu 
in that it required special preparation 
in bundling and strapping four sepa 
rate pipe lines into one launching unit 
and that its entire length had to bs 
buried 5 ft beneath the ocean floo: 
The bundling operation, although 
more expensive method in compariso! 
to one of launching the lines individ 
ally or collectively but attached to 
common horizontal header, wa 
selected because it reduced the area of! 
the underwater pipeway and provides 
a smaller area vulnerable to the pro! 
ing ship anchors. Also, the resultin 
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A support was erected in the water alongside the is- 
land because a rip-rap wall encircling it prevented a 
direct approach. Using the support, center, pipe was 
raised and long radius bends fitted to various pipe 
ends so as to bring individual lines to the surface. 


compact body of pipe is more easily 
handled in the burying operation. It 
was accomplished by the use of a jet- 
type submarine trencher. 


Initial Preparations 

The somastic coated pipe was un- 
loaded from trucks and _ stock-piled 
near the launching site. From these 
piles, individual joints were taken, 
aligned on shore, and welded into long 
strings, each approximately 750 ft in 
length. A total of about 7 miles of pipe 
was thus assembled and laid out on the 
beach. The individual lengths of pipe 
were then airtested and joints soaped 
for visual leakage inspection. Each 
weld was X-rayed to disclose any pos- 
sible weakness. 

In the meantime, rubber-tired, self- 
stabilizing launching units were assem- 
bled along the center line of the pipe- 
way which would receive the 750-ft 
lengths of pipe and convey them into 
the surf with the minimum amount of 
friction. 


Bundling the Pipe 

The first step in making up the 
bundled pipe was to lay three joints of 
the 3-in. pipe on the launching units to 
form a cupped semi-circle. The 8-in. 
crude oil line was then laid inside and 
the telephone cable was placed along- 
side. The bundle was then strapped 
with 2-in. wide steel bailing strap to 
form one solid, integral unit. 

Tar-impregnated felt padding was 
placed between the steel straps and 
pipe to prevent damage to the somastic 
coating. In all, 800 bands of steel strap 
were required to bundle the entire line. 
A small wire was then installed on top 
of the pipe bundle to tie down the con- 
tinuous trip cable used later to release 
the flotation equipment. 
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Launching Method 

The controlled buoyancy method 
was decided upon for use in the actual 
launching operation in order to reduce 
the weight of the pipe so that it could 
be easily pulled, yet have sufficient 
weight to insure its continuously rest- 
ing on the ocean floor. The completed 
bundle of pipe and cable weighed ap- 
proximately 80 Ib per linear ft and re- 
duced only to 50 lb when submerged. 

A negative buoyancy of 5 lb per 
linear ft was established as the ideal 
launching weight. After making specific 
gravity tests of the sea water, the re- 
quired spacing of the pontoons was 
calculated and the pontoons were 
strapped in place. A total of 150 pon- 
toons was required for the entire line. 

Meanwhile, the special pulling head, 
which included a 1-in. thick, mild steel 
plate, fabricated to slip over all four 
pipe lines, was being installed. It was 
welded to each line with four-inch 
beads on each side of the plate and the 
pipe ends were then plugged with the 
“cut outs.” A wide bevel was provided 
on the outer diameter of the plate to 
facilitate welding the pulling head to 
the plate. 

The buoyant block was then pinned 
directly to the 312-in. thick pulling lug 
that, in turn, was welded to a 2-in. by 
18-in. OD flanged and dished head. 

The pontoon on the buoyant block 
provided a spooling rack for the tele- 
phone cable, which had a minimum 
radius limit of 36-in., the exact diam- 
eter of the pontoon. Another 100 ft of 
cable required for connecting at the 
island was wrapped around the center 
of the pontoon. 


The Pull 
With everything in readiness, the 
derrick barge with pulling winch on 


pes vines 





Pipe lines entering water as they pass over the self- 
stabilizing, rubber-tired launching units. At upper left 
is range used for visual alignment from pulling barge. 
Note pontoon, lower right, with buoy attached which 
will be released later for detachment of pontoon. 


deck, moved in close to shore and 
picked up the pulling cable ends. With 
a friction factor of .0120 per cent of 
dead weight to be launched, provided 
by the rubber-tired launching units, it 
was a simple matter for a single side- 
boom tractor to ease the pipe to the 
water’s edge. As the buoyant block, de- 
signed to be balanced in sea water at 
zero buoyancy, approached the surf, 
strain was taken up by the winch and 
the pull was underway. 

Using the controlled buoyancy 
method, no flotation equipment was 
visible on the surface of the water. 
Straightness of the line was maintained 
throughout the entire launching pro- 
cedure and no undue strain was ap- 
plied to the pipe. Current sidethrusts 
were allowed for in buoyancy cal- 
culations. 

As each successive pull was com- 
pleted, the pipe was held securely be- 
tween the derrick barge and shore while 
the next section was welded. A dead- 
man, to which was attached a large 
manila hawser, acted as a hold-back 
during each installation. 


Storm Halted Operation 

Because of the danger of the pipe be- 
coming sandbound, 16-hour shifts were 
worked during the launching, thus 
minimizing the time the pipe was mo- 


’ tionless in the water. This schedule was 


maintained for the first three days. On 
the fourth day, however, with 7700 ft 
of the 8900 ft pipe line in the water, a 
heavy, unseasonal rain storm shut 
down welding operations and the pull 
was halted for 27% hours. When it 
was possible to resume the pull, it was 
discovered that sand locking had oc- 
curred around the submerged pipe due 
to the long shut-down and the violent 
action of the surf. 
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In an effort to free the pipe, a dyna- 
mometer was used so that the amount 
of cable pull could be observed, and a 
strain was taken in sufficient amount 
to move the free-riding line. Additional 
pull was gradually applied until one of 
the two cables anchoring the derrick 
barge broke. Additional cable was run 
out and another strain taken. This time 
a pull was applied and held 10 to 15 
tons below the breaking point of the 
cable. A tugboat was then coupled to adil: Wisin, Tame 
the pull line and used to apply inter- loft, whieh ocled as @ fgg 
mittent 5-ton surges. After about 20 hold-back during the jammmecss = 
minutes of this rocking action, the pipe 
line disengaged itself from the sand 
and the pull was resumed. 


Final Completion 





As each successive pull 
was completed the pipe 
was tied securely to a 
dead-man with a large 


next installation. 





If. With completion of the pull, pon- 
eft toons were ready to be released. Using 
je. a small boat, the buoys were released 
ich to the surface by under-running the 


trip cable. With a slight pull on the 
buoys, the pontoon-releasing mechan- 


nd ism was triggered, shearing the steel 

ith bands and releasing the pontoons. The 

of pontoons were rapidly and successively 

ed released while an auxiliary boat gath- * 
‘it ered them up and towed them ashore. x 
je- It required five hours to release the 150 Pulling head included a 
he pontoons and the line was ready for onnindh ich alld Gaal 

Je- testing. plate, fabricated to slip 

at The lines were connected and hydro- over all four pipe lines, 

rf, statically tested for 24 hours, at 1000 to which the pulling 

nd psi. Trenching operations were then heed wae attached. Mote 


begun, employing the use of a subma- 


. ; : é . the beveled edges which 
rine pipe line trenching machine oper- 


cy : : : : provided a welding area 
ven ating with a series of water jets pres- for attaching the pull- 
er, sured by compressed air. Starting at the ing head. 
od land end of the pipe line, the trench- 
~. ing machine straddled the pipe line and 
ap- moved seaward, allowing the pipe to 
ale fall into the trench behind the trench- 
= ing machine, as it progressed toward 

the island. 
—- In the meantime, completion work 
le was going on at the island. A support 
ile was erected in the 45 ft of water along- 
of side the island. This was necessary be- 
rge cause a rip-rap wall, encircling the is- 
ack land, prevented a direct approach. Us- 

ing this support, the pipe was raised 

and long radius bends fitted to the 

various pipe ends so as to bring the in- 
be- dividual lines to the surface alongside Preliminary planning re- 
ere the island. quired buoyancy calcu- 
hus This was largely a trial and error lations. Weight tests of 
no- method with the pipes being raised and __ the sea water are being 
wee lowered for each fitting operation. This made here in order to 
On work took considerable coordination determine the weight of 
) ft between diver and pipe fitter and re- _ the pipe in the water to 
ra quired a week for completion. The in- _—@stablish_ pontoon sta- 
hut dividual lines were finally tied into their = "0"!ng. 
pull permanent locations and the telephone 
1 it cable was brought in and connected. 
was On shore, after the equipment used 
oc- for launching had been cleared, the ; 
due pipe line was completed and buried to 
lent the tank farm area, using normal pipe 


line procedure. **e* 
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Tower on the move. Unit is carried on 
““tricycle’’ gear, using three sets of 
dollies, pulled by tractor. 








D URING the expansion and enlarge- : 
ment of its Carthage compressor . 
station, United Gas Pipe Line’s engi- ns 

é 


neering department found the existing 

UGPL Engineers Find improved Method station cooling tower too small and = 
decided to replace it with a larger one. 

But the original installation, a 24 by | 

24 by 36-ft induced draft tower, - 

equipped with a coil shed to house 

atmospheric sections of gas coolers, 


Cooling Tower Moved Easy Way | - 


Before: Cooling tower in original location before moving. After: Completely reinstalled tower in operation at new site. Te 
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Tower mounted on dollies and ready 


to go. Note bracing and cross 


bracing. 


could be used at another location at 
the Carthage plant site. Ordinarily, a 
very normal course of action would 
have been followed—tear it down, 
move the pieces, and start all over 
from scratch. 

After some careful study, the engi- 
neering department decided on a differ- 
ent approach. It was apparent that 
moving such a large structure intact 
would have many advantages over dis- 


mantling and rebuilding the original 
station cooling tower at the new 
location. 

The tower was jacked up, braced and 
cross-braced, put on rollers, and then 
moved to its new location, as shown 
in the accompanying photographs. 

Three sets of dollies were used to 
move the tower, working on long 12 
by 12-in. running sills, arranged to 
form an “A” frame and producing the 


—On Wheels 


Tower was moved around curve and brought alongside new foundation. 
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Temporary opening was made in 
flare line to allow tower to move 
through area. 


overall effect of a giant tricycle. One 
set of dollies was placed at the juncture 
of the running sills and one under eac! 
of the two legs. 

Where the ground was: uneven 
where ditches had to be crossed 
wooden planking was used to keep the 
tower as level as possible. Most of 
movement of the tower was Ove! 
gravel road, which reduced the nece 
sity of planking. 

The new location of the tower wa 
prepared in advance by building the 
base of the concrete basin and the co 
crete supports upon which the towe 
was to rest some time prior to tl 
actual moving job. Provision was mad 
to construct the walls of the basin afte: 
the tower was set in place. ke & 


View shows tower being lowered onto new foundatio 


















FACTS on Westinghouse 5000-hp gas turbines .. . 


Backed by world-wide service 


Wherever in the world a pipeline begins, goes or ends, there’s a 
Westinghouse field engineer available to render competent engi- 
neering service.* This is based on 60 years’ Westinghouse pipeline 
experience. * Field engineers are backed up by headquarters 
specialists who stand ready to visit locations anywhere and make 
detailed studies. * Every Westinghouse gas turbine carries with it 
this extra assurance of complete satisfaction. 





For more information, see your 

™ Westinghouse sales engineer, THE 
: MAN WITH THE FACTS, or write 
for booklet B-5859. Westinghouse 

Electric Corporation, 3 Gateway 

Center, Pittsburgh 30, Pa. J-50586 g 
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In Pipe Line Construction 


part one 


Photogrammetry 


pipe line 


location 


J. H. Mitchell 


Equipment used for high altitude aerial photography. 
Cameraman holds shutter release in right hand, looks 
through viewfinder. Cartographic camera in foreground is 
equipped with vacuum system to insure film flatness in 
the focal plane. 
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P soToGRAMMETRY IS, BY DEFINITION 
the “science or art of obtaining re 
liable measurements by means of 
photography.” Although the science 
dates back more than a century, the 
great portion of its early development 
took place in Europe and its practical 
application in this country is compara 
tively recent. Although this particula: 
photographic science is used to a great 
er or lesser degree by many profes 
sions, including astronomers and the 
medical profession, by far its most 
widely known use is by the enginee! 
in connection with surveys and map 


making. 


The United States Geologic Survey 


employs aerial 


photography 


as the 


basis for compiling topographic quad 
rangle sheets, as does the Army Map 
Service in mapping large areas at 


small scale. 


With continuing development in 


aircraft, 


cameras 


and 


stereoplotting 


instruments, it is now commonplace 
to produce maps showing 2-ft contou: 
interval and at a scale of 50’ = 1’ 
The use of photogrammetric methods 
and facilities is continually expanding 
in its application to engineering and 
construction problems and their solu 


tions. This, of course, is only 


true 


because the aerial survey has proved to 
be faster, more economical, and more 
accurate than the old ground methods 
of reconnaissance survey and mapping 
The route selection of a “big-inch 
cross-country pipe line is a prime con 
sideration in the design and ultimat 


construction cost of the 


line 


where 


rugged terrain or difficult surface and 
sub-surface conditions are prevalent 
With pipe lines of today notorious 


for their seemingly 


impossible 


Con 


struction schedules, it is imperative 
that the best possible route be selected 
without undue delay. 


The selection of the most economi 
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Stereoscopic study of photographs. Two vertical photos are 
called a stereoscopic pair. Each includes 60 per cent of the 
ground area covered in the other. Viewed through a table stereo- 
scope, a three-dimensional image can be seen, which greatly 
facilitates study of culture and terrain features. 


cal route should take into account the 
following three major factors: 

(1) Obtain the shortest practicable 
route from end to end. 

(2) Avoid extreme differences in 
elevation. 

(3) Provide reasonable access for 
construction and maintenance. 

A general study may first be made 
from existing small scale maps show- 
ing large portions of the continent. 
Here controlled by such major topo- 
graphical features as mountain ranges, 
rivers, large lakes, cities and the like, 
a general route may be determined. 

It is interesting to note how pipe line 
routes differ in general from other 
transportation facilities. First, since a 
pipe line consists of one way traffic 
only, its route need not deviate from 
the direct in order to attract returns 
pay loads as do water, rail, and high- 
way routes. Second, once the maximum 
and minimum elevations of the route 
are determined, the pipe line locator 
need not be too concerned with minor 
deviations in grade as do highway and 
railway routes, since no cuts, fills, tun- 
nels or bridges are ordinarily required. 

The general route can therefore be 
selected on the basis of small scale 
maps. Further refinement is accom- 
plished by field and air reconnaissance 
coupled with a more detailed study of 
all maps and charts of the vicinity 
until the route is confined to a strip, 
perhaps three to five miles wide. This 
is adequate for the establishment of 
flight lines and it is at this point that 
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aerial photography of the general route 
be secured. 

For a trained and experienced crew, 
the securing of aerial photography is 
not in itself difficult; unfortunately, 
the prerequisites of good photography 
from which accurate topographic maps 
subsequently be made are very restrict- 
ing. This is evident primarily from the 
requirement that there be very little 
snow, if any, on the ground at the time 
of the photography. Otherwise, much 
detail such as crop lines, swamps, and 
and rock outcrop may be obliterated. 
Furthermore, the vegetation should 
not be foliated or again much detail 
is hidden by the leaves. Deep cuts or 
crevices, and even the true elevation of 
the ground may be lost to view if there 
is too much foliage. 

This leaves really only two flying 
seasons in a great portion of the world, 
spring and autumn. Autumn is not of 
much use due to poor light. To com- 
pound this difficulty, it should be noted 
that of the limited months in which 
mapping photography may be ob- 
tained, there are surprisingly few days 
with atmospheric conditions that per- 
mit exposures to be made unblemished 
by clouds or unobscured by low-hang- 
ing haze. In the state of Maine, for in- 
stance, there are statistically only 
three days per month on the average 
suitable for aerial photography. Min- 
nesota averages only six days per 
month. 

Despite the weather and seasonal 
handicap, photography covering a 


1000 mile route with a strip three miles 
wide can usually be secured in two or 
three good flying days. 

In planning the photography, the 
ultimate uses of it must be borne in 
mind. For pipe line maps, it has been 
found generally satisfactory to compile 
them at a scale of 1000’ = 1”. A flight 
altitude of 10,000 ft above mean ter- 
rain and a 6-in. focal length camera 
provides 9 by 9-in. contact prints at a 
scale of 1666’= 1” and facilitates 
subsequent map compilation by pho- 
togrammetric equipment at the desired 
scale of 1000’= 1”. Each picture 
taken along the route should overlap 
the preceding one by about 60 per cent 
so that there is complete stereoscopic 
coverage of the 3 miles wide band. 

With the photographs back in the 
office, considerable progress can. be 
made toward expediting the pipe line 
project. With an overlapping set of 
photos of the general route, the loca- 
tion engineer may observe in a three- 
dimensional view the entire route by 
means of a table stereoscope. His first 
major problem is to examine the critical 
points and determine these points to 
which he must connect the intervening 
route. By critical ponts is meant such 
places where the difficulty of construc- 
tion requires intensive study to deter- 
mine the best location. These might be 
in the form of major river crossings, 
mountain passes, muskeg routes, or 
city streets. 

For detailed examination of areas 
containing such problems, the locating 
engineer has the facility of the stereo- 
plotting instrument. In viewing the 
critical areas by means of the instru- 
ment, the engineer sees the problem at 
a larger scale than on the photographs 
and perhaps more vividly. He can also 
accurate determine the relative eleva- 
tions of features in the area, such as the 
height of river banks or the depth of 
draws. The same effect is given the 
locator as though he were in a helio- 
copter hovering over his problem 
point. Obviously, a saving of time, 
effort, and expense can be realized by 
such a facility as compared with a field 
reconnaissance, but it does help to 
overcome the major location problems 
and produces an original location that 
needs a minimum of inspection or 
adjustment at a later date. 

With the location of the route estab- 
lished at the critical points, the stereo- 
scopic study of the intervening ter- 
rain allows the connecting portions of 
the proposed location to be determined. 
As the engineer selects the route, at- 
tempting always to adhere to the prin- 
ciples of economic location, he plots 
it on a set of aerial photographs, and 
in a similar manner completes the de- 
tailed route selection. zat 
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Whuy PRITCHARD SHOULD BUILD YOU 
NEXT DESULPHURIZATION PLANT! 


You want your next desulphurization 
plant to give you more production 
more profit. The modern, compact, efficient 
design that Pritchard can develop for you assures you of more 
production and more profit. 


Pritchard has proved its exceptional ability—earned and 
learned through long experience—to get this big job done right. 





So, take your problem to Pritchard! Let 
Pritchard’s_ skilled designers and engineers 
solve it as only they know how! 


DUSTRY'S 
PARINER FOR 
PROGRESS 


GAS, POWER 





ir. Pritchardec:. 


enGcointetee es © CONST ROU OGY Oe 
© Dept: 458 14625 Roenoke Parkway, Kansas City 12, Mo. 




















Economics of Modern Gas Dehydration 


A. H. Weil 


WHEN the first natural gas dehydra- 
tion plant was constructed and placed 
in operation during the 1930's, econ- 
omy of the operation was not the pri- 
mary consideration. Probably, most of 
the effort was directed to the develop- 
ment of an apparatus that would ac- 
complish the desired end—that is, the 
removal of free water and water vapor 
from gas streams at elevated pressures, 
which became necessary about that 
time to permit the cross-country trans- 
mission of natural gas. When the auto- 
mobile was first invented and placed on 
the market, it could be afforded by very 
few people until inventive genius de- 
vised ways and means, such as produc- 
tion line methods, to reduce costs and 
place this convenience, which has now 
become a modern necessity, into the 
hands of the public generally. 

In like manner, dehydration of gas 
in the beginning was needed only by 
the owners of the early transmission 
lines and the first plants were relatively 
expensive and inefficient affairs. 

Within the past 10 to 12 years the 
sale of gas to the long lines transmission 
companies has required that the owner 
of even a single well meet specifications 
that permit not more than 7 Ib of water 
per 1,000,000 cu ft of gas and some- 
times even less. This means that there 
was created a demand for equipment 
that is within the reach of the smallest 
operator so that he could get into the 
market, and the genius of American 
equipment operators has met this de- 
mand and made the equipment avail- 
able. 

Some of the early methods of gas 
dehydration employed calcium chlo- 
ride, lithium chloride, calcium bromide, 
and other inorganic compounds, most 
of them costly installations that pro- 


Presented at the 33rd annual convention, 


NGAA, Dallas, Tex 


is 
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Removal of water and water vapor from gas moyv- 
ing to colder climates eliminates danger of hy- 


drate formation; 


duced questionable results. The need 
for improved techniques was ever pres- 
ent and led to the accepted present-day 
methods of dehydrating in plants using: 

1. Glycols, either di-ethylene or tri- 
ethylene. 

2. Solid type desiccants, such as 
bauxite, alumina, silica-gel, or combi- 
nations of these materials. 

3. Low temperature equipment that 
takes advantage of the refrigeration 
created by expansion of the gas where 
adequate pressure is available. 

4. Glycol injection systems. 

The final choice as to which method 
of dehydration is the most economi- 
cal depends mainly on two factors— 
the cost factor and the determination 
of which type of unit will meet the 
specifications set up for the process. 

Some of the specific factors that will 
determine the type of plant to be em- 
ployed and that must be taken into 
consideration in reaching the final de- 
cision on the one to be selected are, as 
follows: 


Glycol Plants 


Advantages: 
1. Low pressure drop. 
2. Has wide range of operating 


capacity, i.e., low turn down. 

3. May be used in presence of ma- 
terials that might “poison” dry desic- 
cants. 

Disadvantages: 

1. Dew point depression is less than 
with dry desiccants. 

2. Possibility of foaming in the pres- 
ence of heavier hydrocarbons and ex- 
traneous materials. 

3. Loses efficiency from excessive 
water dilution if plant is not properly 
protected. 

4. Not readily portable in larger 
sizes. 

5. Requires more personnel 
closer attention to operate. 

6. Has more moving parts that re- 
quires more maintenance and attention. 

7. Temperature of gas should pref- 
erably be below 85 F. 


and 


P 629.25 


also increases pipe line efficiency 


8. Dew point depression limited in 
most cases of 60 F at 1000 psig. 


Solid Type Plants 

Advantages: 

1. Temperature of gas may range 
up to 125 F. 

2. Essentially “bone dry” gas (less 
than | Ib per 1,000,000 cu ft) can be 
produced. 

3. Effective dew point depression 
over wide range of operating tempera- 
tures. 

4. Compact. 

5. Some additional hydrocarbon re- 
covery over that experienced in gly- 
col dehydration. 

6. In some instances, the rated ca- 
pacity of the plant may be increased 
by by-passing some wet gas and re- 
combining with the dry stream and re- 
main below the dew point needed or 
specified. 

7. More readily adaptable to skid- 
mounted construction, which in- 
creases portability. 

8. Automatic features permit mini- 
mum operating and maintenance ex- 
pense. 

Disadvantages: 

1. Higher initial investment. 

2. Pressure drop is higher than with 
liquid systems, which increases pres- 
sure drop or compressor requirements. 

3. Rated capacity declines rapidly 
with decline in pressure. 

4. Where no external cooling is 
available, the ratio of regenerating gas 
at flow rates below rated capacity is 
high, resulting in excessive outlet gas 
temperatures. 


Low Temperature Equipment 

Advantages: 

1. Where pressure drop is required, 
such as at a well head, this is usually 
the lowest cost system. 

2. Increases condensate recovery. 

3. When sufficient pressure drop is 
available, gives low dew points. 

4. Simple automatic operation re- 
quires minimum attendance. 
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Disadvantages: 

1. Restricted to those applications 
where a large pressure drop is avail- 
able. 

2. Loses its effectiveness if pressure 
declines and must be supplemented or 
replaced by other equipment. 

3. Possibility of low carbon steel 
embrittlement and equipment failure 
if operated below minus 20 F. 

4. Special provisions often neces- 
sary to prevent formation of hydrates 
ahead of the unit. 

5. Intermittent operation, which is 
often necessary to comply with well 
proration and load variations, does not 
permit efficient operation at all times. 


Glycol Injection Systems 

This system combines the advantages 
of both the glycol absorption system 
and the low temperature extraction 
unit. One of the principal advantages 
is that the desired refrigeration can be 
obtained with a lower pressure drop. 
A principal use for this system is the 
transportation of gas from wells lo- 
cated offshore or in marsh country 
Where hydrates may form before the 
gas reaches the point where water and 
condensate must be removed. 

Some of the disadvantages are its 
higher operating and maintenance 
Costs, higher initial investment, and the 
hecessity of returning the glycol after 
feconcentration to the point of in- 
jection. 
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Cost of Equipment 

The average equipment cost for the 
various types of plants mentioned for 
the capacities indicated is shown in 
Fig. 1. These costs represent fob fac- 
tory prices as it is felt that final cost 
depends on location and other auxiliary 
facilities, which vary considerably be- 
tween various owners. 

The selection of the type of de- 
hydration equipment should always be 
based on an engineering study in an 
effort to meet the requirements of the 
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work to be performed at the lowest 
possible cost. Other factors to be taken 
into consideration are the long range 
variations in temperature and pressure 
of the incoming gas and the require- 
ments of dew point depression to be 
met in accordance with either the spe- 
cifications of the purchaser, or as re- 
quired for pipe line transportation by 
the owner. 


Operating Cost 

The comparative operating cost fo! 
glycol absorption plants and solid des- 
iccant plants is shown in Fig. 2. There 
is no Operating cost shown for the re- 
frigeration expansion plant because 
this type plant is usually used on the 
lease as a well head plant and the op- 
eration cost is usually included insep- 
arably with other lease and production 
expenses. This is a minor part of these 
expenses so that to assign a true op- 
erating cost to this type plant is almost 
impossible. 

Our experience also indicates, as 
demonstrated in the curves of Fig. 2 
that the unit cost of dehydration per 
1000 cu ft is a function of plant load 
factor. It is, therefore, important in 
selecting a plant for a given site that 
it be designed to operate under the 
highest possible load factor. As de- 
hydration equipment is non-revenue 
producing, it is good business and good 
engineering to limit capital expendi- 
tures to not any more equipment than 
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is necessary to do the job and such 
practice also pays dividends in lowered 
operating costs. 

As has been demonstrated, both the 
initial cost and operating expense per 
1000 cu ft of the glvcol plants is some- 
what less than solid desiccant type 
plants; at the same time, the applica- 
tion of glycol dehydration is somewhat 
limited. For example, for gas that is 
produced, dehydrated, and transported 
for ultimate use in latitudes where the 
temperatures of the gas will never be 
lower than 40-50 F, the use of glycol 
is definitely indicated and such prac- 
tice has been proven in United Gas 
Pipe Line Company’s experience; 
whereas, gas that is destined for trans- 
portation and consumption in colder 
latitudes, or where the gas is to be sub- 
jected to refrigeration prior to removal 
of liquefiable hydrocarbons or other 
types of cold processes, it can be more 
effectively and economically dehy- 
drated by the use of solid desiccants 
and in some isolated cases by the use of 
low temperature separation equipment. 

If, as is generally done, your equip- 
ment has been selected to operate 
normally on 70-75 per cent load factor, 
which makes an allowance for peak 








a FIG. 3. This recording dew point day operation at 20-25 per cent in- 
machine developed by the Bureau of Mines creased load, then the average cost 
is particuarly valuable as a trouble falls into the %4-cent per 1000 cu ft 
locator. range. 


11 your load factor becomes 50 per 
cent and less, then the cost for dehy- 
dration increases rather rapidly. 

In any case, the careful selection of 
equipment as to kind and size will 
benefit you if the items spoken of 
earlier are evaluated before final choice 
of a plant is made. 





WH Typical solid desiccant type 


dehydration plant installation. . 
Desiccants 


There are several good desiccants 
a . available to the plant operator which, 
a when installed, properly “seasoned” 
and protected from damage by free 
liquid water, will give an excellent 
service life under normal operating 
conditions. 

We have found, in the case of solid 
desiccant plants, that a combination of 
the activated bauxite type desiccant 
and the siliceous type desiccant give 
very satisfactory results. The best fea- 
tures of each desiccant are utilized by 
such a combination. This statement 
pertains to our multi-bed towers only. 
For our single bed towers, the selec- 
tion is based on the nature of the serv- 
ice to which the bed is to be subjected. 

Our glycol plants are of the older 
type and were designed for diethylene 
glycol and that is what we are still 
using. There is probably an advantage 
in tri-ethylene glycol (because of its 
lower vapor pressure if you have a 
plant designed to utilize this advan- 
tage. ey 
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Why Gamble $5 Million on a “cheaper” 
substitute for Tar Base Enamels? 


Even the best pipeline enamel you can buy repre- 
sents only a small fraction of your total pipeline 
investment. Yet, the quality and performance of the 
enamel will largely determine your yearly upkeep 
and maintenance costs . . . and correspondingly, 
the value of your investment for years to come. 
Tar Base Enamels have proved their superior 
ability to resist soil stress and water absorption— 
two principal reasons why “cheaper” substitutes 
fail and cause maintenance expenses to soar. Why 
take chances? Specify Pitt Chem Tar Base Enamels, 


PITT CHEM®TAR BASE ENAMELS 


Standard Grade Modified Grade 
Plasticized Grade _— Hotline 
Cold Applied Tar Base Coatings 
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just as scores of leading pipeline companies do 
each year, and be sure of economical, longer-lasting 
protection. 

When you buy Pitt Chem, you buy assured pipe- 
line protection with every drum, because Pitt Chem 
Tar Base Enamels are manufactured to published 
specifications by a basic producer. e Write today for 
further information or technical assistance. 











wad $597 


GOAL CHEMICALS © AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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Plant Control Equipment 

A picture of the recording dew point 
machine developed by the Bureau of 
Mines is shown in Fig. 3. This instru- 
ment has proved extremely valuable in 
the control of plant operations. It is 
particularly valuable as a trouble Jo- 
cator, which permits the shortest pos- 
sible “off stream” time of a plant when 
repairs or desiccant replacement are 
necessary. 

By use of this instrument, the plant 
cycle time may be extended so that 
full saturation of the desiccant beds 
can be achieved. This results in fewer 
regeneration cycles per day of the des- 
iccant material and assures a much 
longer service life for the drying media, 
since the life of the desiccant is a func- 
tion of the number of regenerations to 
which it is subjected. 

The instrument may be used to blend 
undehydrated gas with the dehydrated 
gas so that the resultant water content 
of the blend will meet the required 
specifications, thereby increasing the 
capacity of an existing dehydration 
plant, with the possible saving of addi- 
tional investment and operating ex- 
pense of an additional unit. 

A chart from a recorder indicating 








how the beds in a unit have been taken FA 
to maximum allowable saturation lim- 
a , : its before being switched, so that the Ay 
FIG. 4. Chart from recorder indicating how beds in a unit have been se pai. t f the poe t - 
taken to maximum allowable saturation limits before being switched. ee ee . 
may be obtained from the plant, is se 


shown in Fig. 4. 

A typical record of the control that 
can be achieved when blending wet and PI 
dry gases is shown in Fig. 5. This shows 


FIG. 5. Typical record of control that can te 


be achieved when blending wet and dry gases. 





the uniformity of dew point that has H 
been obtained over a period of one co 
week. We do not have an instrument m 
that does this blending automatically, pi 
but I see no reason why this instru- .. 
ment could not be readily adapted to R 
such service when needed. The read- 
ing on this chart shows that the varia- di 
tion of water content was from 2.7 Ib id 
per 1,000,000 cu ft to 3.3 Ib per 1,000,- 
000 cu ft. G 
H 
Conclusions el 
As a result of our experiences we te 
have concluded that: b 
1. Di-ethylene glycol plants, which a 
produce dew point depressions of from 
40-50 F will serve to dehydrate gas - 
destined for local markets in southern 
latitudes and 
2. That solid desiccant type dehy- 
dration plants have a higher installed 
cost per 1,000,000 cu ft of capacity 
and have a higher unit cost of opera- 
tion; that such higher initial and op- 
erating costs are justified when it be- 
comes necessary to produce gas to 
meet sales contract specifications of 7 
lb or less water vapor per 1,000,000 
cu ft of gas. xe 
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FAST, EASY, SAFE TO APPLY 


Applied cold—by hand or simple portable tool 
—modern, pressure-sensitive Dressertape bonds 
securely to the pipe... assures uniform pro- 
tection on top, sides and bottom. 


PROTECTS PIPE, JOINTS, FITTINGS 

Highly versatile, Dressertape is widely used for 
coating field-welded joints on all diameters of 
mill-wrapped pipe ... for complete coating of 
pipe sections in yard or ditch... for repairing 
holidays and gaps in other types of coating. 
Readily conforming to the contours of small 
diameter fittings, narrow-width Dressertape is 
ideal for service line use. 


GIVES LASTING PROTECTION 
High dielectric Dressertape provides excellent 
electrical insulation ... also permanently pro- 
tects all underground piping against corrosion 
by soil chemicals, salt water, acids, alkalies 
and oil. 

For complete details, send for Dresser 
“Corrosion Control” catalog. 


*DRESSERTAPE is a trademark of Dresser Mfg. Division 


DRESSERTAPE' 


the modern protection 
against pipe corrosion! 
















The Tapester Special, avail- 
able through Dresser, assures 
speedy, uniform coverage 
on small diameter pipe. 


Larger model Tapesters, also 
available through Dresser, spin 
Dressertape protection on pip- 
ing 2” in diameter and larger. 








DIVISION 


MANUFACTURING 
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Dresser Manufacturing Division, 49 Fisher Ave., Brad- 
ford, Pa. (One of the Dresser Industries). Warehouses: 
1121 Rothwell St., Houston; 101 S. Airport Blvd., 
South San Francisco. Sales offices also in: New York, 
Philadelphia, Chicago, Toronto. 
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P 616.55 
AN easy-to-operate remote control 


and telemetering system is being used 
by Wolverine Pipe Line Company 

- —_— from its Kennedy Pump Station at we 
Like dialing a phone eee Hammond, Indiana, to operate its 

pump station at Vicksburg, Michigan. 
This arrangement utilizes, on an alter- 
nate basis, a portion of a leased tele- am 
typewriter circuit between these two 
° | locations, making it unnecessary to pro- 
Wolverine 4 Remote Control vide a separate circuit for this service. ¥ 
; The full leased teletypewriter cir- 
cuit used by Wolverine runs from 
Hammond to Freedom Junction, (Ann 
7 Arbor) Michigan, where it branches to 
an Te emetering System Detroit and Toledo. From Detroit the 38 
circuit extends to the pipe line com- 
pany’s New York headquarters. 
Besides providing communications 
between the dispatcher in New York 
and the outlying stations, this system 
enables the attendant at the key-oper- 
C. R. Walker ating point, located at the Kennedy 
Avenue Station in Hammond, to super- 
vise the flow of the products through 
the line. By fingertip operations he can 
Equipment panel at Chicago is nerve center start or stop the flow of the oil and ob- 
for entire pipe line. It controls telemetering tain pressure readings at various tele- 
and shutdown at Hammond and will take a metering stations. Additionally, when 
shutdown from Vicksburg and automatically the Vicksburg pumps stop running, as 
relay it to Hammond. a result of operating failure, hazardous 
condition, or for other reasons, the sys- 
tem alerts the Kennedy attendant by 
both gong and light. 

lwo 1250-hp electric pumps provide 
the initial pressure for the line. These 
motors are controlled locally by push 
button operation. In addition, the at- 
tendant has available push button con- 
trol over associated equipment al 
Kennedy. 

At Vicksburg, a 12-cylinder, 2500- 
hp diesel engine drives a centrifugal 
pump. Largest of its kind ever to be 
installed on a products pipe line, it 
drives the pump at a maximum speed 
of 5000 rpm, developing as much pres 
sure as both of the pumps at the Ken- 
nedy Avenue Station.' 





\e 


’ ; 
f ae 


2@ 


Bi eeeece 





Remote Control System 
In order that the Hammond attend- 
ant can control and supervise the Vicks- 
burg Station, the control equipment 
permits starting or stopping the diesél 
See page D-44, October, 1954, issue. 


2Installed by long lines department, Amer 
can Telephone and Telegraph Company. 
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Every fifth man on the production line is a 









SPECIALIST! 


h 





QUALITY CONTROL works full-time in the manu 
facture of line pipe at A. O. Smith. It’s everyone 
detail on his own particular job. But in addition 
one out of every five employees is a specialist 
quality control. These inspectors closely and con 
stantly check each operation during productio 
Their department, independently responsible to 
management, has full authority to stop any opera 
tion for correction when necessary. 


QUALITY CONTROL begins outside of A. O. Smith. At 
the steel mill, A. O. Smith technicians cooperate with 
mill inspection and control. QUALITY CONTROI 
continues in A. O. Smith Metallurgical and Testing 
Laboratories. Finally, from the pickled plate to the 
shipping platform, it scrutinizes and checks every 
operation in the manufacture of the A. O. Smith pips 


QUALITY CONTROL that never leaves the production 
line is yours at no extra cost when you choose A. O 
Smith line pipe. Remember — QUALITY CON 
TROL is as important to A. O. Smith as it is to the 
customer. Through it we seek to better serve our 
customers. 





Chicago 4 « Dallas 2 « Houston 2 * Los Angeles 22 « Midland 5 
Texas « New Orleans 12 « New York 17 « Pittsburgh 19 
San Francisco 4 « Seattle 1 * Tulsa 3 * Washington 6, D. © 
International Division: Miiwaukee 1, Wis. 


D-21 


KENNEDY AVENUE STATION 
Hammond, Indiana 








Divider 
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Alarm System 

















VICKSBURG PUMPING STATION 
Vicksburg, Michigan 








Diagram of Control and Signalling System 
between Kennedy Avenue and Vicksburg 
Pumping Stations. 








engine by dialing an assigned code on a 
standard telephone dial. The pulses 
from the dial are transmitted to a pulse 
dividing circuit, which doubles the 
length of the signals before they are 
transmitted over the teletypewriter cir- 
cuit itself. This action increases the 
efficiency of the selector system. 

In order that the receiving selector 
mechanism at Vicksburg will not ride 
the circuit during the transmission of 
teletypewriter signals, thus causing 
wear on its moving parts or possibly 
making an incorrect selection, it is 
normally disconnected from the circuit. 
Connection of this device to the line is 
accomplished by means of an auto- 
matic signal transmitted from the con- 
trol station before the attendant dials 
the appropriate code. 

An electronic circuit at Vicksburg 
functions on reception of this signal 
and connects a selector to the teletype- 
writer line through a polar relay. The 
reception of the proper pulses by this 
selector closes a contact, operating a 
relay system that “locks in” and fur- 
nishes power to the starting system of 
the diesel engine. Subsequently, the 
proper starting operations are carried 
out. Final step in starting the engine is 
the injection of compressed air in the 
cylinders of the engine. 

The control equipment locks up and 
holds the engine in running condition. 
This arrangement is used because the 
power equipment has no latching sys- 
tem. Since these locking relays are 
energized from a commercial power 
supply, the entire system will shut down 
if a power failure occurs. 

At the time the selector initiates the 
engine start, the relay equipment 
“kicks” the selector off the line circuit 
so that it will not follow the teletype- 
writer signals. 

If a preliminary signal is received by 
the selector, followed by no dial sig- 
nals, the selector will remain on the 
line until it receives teletypewriter sig- 
nals, which will also “kick” the selector 
off the circuit. 

A second code is assigned for stop- 
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ping the engine. It acts in a similar 
manner, i.e., it releases the locking cir- 
cuit so that the power equipment shuts 
off the fuel supply to the engine. In this 
case, the action of the relay system also 
disconnects the selector from the line 
circuit. 


Automatic Shutdown 


If, during the operation of the diesel 
engine, there is any departure from 
the regular operating pressures or any 
abnormal condition occurs, the equip- 
ment in trouble will be shut down. If 
the condition is serious enough, the en- 
gine will be stopped. 

This shut down causes the operation 
of local alarms and in addition signals 
the control point at Hammond. This 
signal activates the electronic equip- 
ment, which seizes the teletypewriter 
service and stops any traffic on it. The 
automatic control equipment then 
transmits a shut down signal, consisting 
of a number of teletypewriter char- 
acters over the line to Hammond. 
These signals are generated by a modi- 





The Author 


C. Robert Walker is a veteran of 33 
years with the long lines department of 
sa es American Tele- 
phone and Tele- 
graph Company. 
At present is 
working with 
the buildings 
and equipment 
organization of 
long lines’ east- 
ern area. He is 
an alumnus of 
Pennsylvania 
State University, 
where he took a BS degree in engineer- 
ing. He also holds a master’s degree 
from Brooklyn Polytechnic Institute. 
He started his career with the plant 
department in 1921 and, in the succeed- 
ing years, handled assignments with 
the Program Transmission and Tele- 
graph Engineering organizations. Dur- 
ing this period he was mainly con- 
cerned with the design of automatic 
switching and control equipment. 











fied automatic teletypewriter transmit- 
ter distributor. 

No tape is employed in the opera- 
tion of this unit, the face being coded 
by the contacts on relays in a counting 
chain. This relay chain is arranged so 
that only the relays required to code 
the transmitter face for a single char- 
acter are energized at one time. The 
code for this shut down signal is car- 
riage return, line feed, figures J and E, 
letters KKK. The last three characters 
are used so that all of the stations on 
the circuit will know that a shut down 
has occurred at Vicksburg. Immedi- 
ately after this signal has been trans- 
mitted, the automatic equipment is de- 
activated so that the circuit service can 
be used for teletypewriter traffic. This 
signal will not be transmitted again un- 
less the shut down feature is manually 
restored by the attendant and again 
operated. 

Upon the reception of this signal by 
the teletypewriter at the Kennedy Ave- 
nue Station, a momentary contact is 
closed by the mechanism in this ma- 
chine. An associated relay circuit then 
operates both a visual and an audible 
alarm signal in the control room so 
the attendant has notification of the 
condition at Vicksburg. 

A third code is assigned to an alarm 
system at Vicksburg. It can be oper- 
ated from Hammond by dialing this 
code. 


Telemetering System 

Since it is desirable that the attend- 
ant at Hammond know the pressures at 
Vicksburg, a telemetering system is 
provided. The transmitter is located at 
Vicksburg and the associated receiver 
at the Kennedy Avenue Station. The 
transmitter consists of a cam, syn- 
chronous motor, rocker bar and mag- 
net, cam shoe and arm, and a mercury 
switch. The cam rotates at a constant 
speed. The cam shoe arm, positioned 
by the primary measuring element, 
swings in a plane parallel to the face of 
the cam between the cam and rocker 
bar. As the leading edge of the cam 
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Main control board at Kennedy Avenue Station. This unit provides local control 





of the two electric pump motors on the left side and feeder line controls at the 
other end. Hydraulic pressure meters and electric meters are shown on panel. 


lifts the cam shoe, the rocker bar is 
moved outward causing the mercury 
switch contacts to close. The length of 
time the cam shoe rides on the cam. 
and consequently the length ef time 
that the switch is closed, will vary in 
direct proportion to the magnitude of 
the measured quantity. 

The receiver consists of a relay, mag- 
netic “up” and “down” clutches, syn- 
chronous motor clutch drive, and pen 
arm positioner. The motor, running 
continuously, drives gears in opposite 
directions. When the signal circuit 
from the transmitter is closed, the re- 
lay is energized and in turn closes the 
circuit which energizes the “up” clutch. 
Conversely, when the circuit from the 
transmitter is open, the relay is de- 
energized, thus energizing the “down” 
clutch. Once each cycle, the pen is re- 
positioned to the correct reading, if 
there has been a change in the value 
of the measured quantity. 

The length of the operating cycle of 
the system is four seconds. The length 
of the minimum signal from the trans- 


mitter is sufficiently long so that it can 
be transmitted satisfactorily over a 
normal teletypewriter circuit. Nor- 
mally, when not reading the differen- 
tial between the suction and discharge 
pressures at Vicksburg, the sending end 
of the telemetering system is discon- 
nected from the circuit and the receiv- 
ing unit at Kennedy Avenue is held in 
an open circuit. 

By dialing an assigned code for the 
telemetering system, both the trans- 
mitter and the receiving meter are con- 
nected to the line. At the sending end, 
the transmitter is running continuously 
so that no start is necessary for this 
unit. 

In order that the first closed or mark- 
ing signal received at Kennedy Avenue 
will be of the correct length, the sys- 
tem is arranged so that the meter will 
be connected to the line circuit and 
then to the transmitter during the time 
it is sending an open signal, thus insur- 
ing that both units will be on the circuit 
at the start of a marking signal. 

In order that this result will be ob- 


This view shows teletypewriter, which provides communications between all 
stations on pipe line. Telephone dial on machine is used to start or stop diesel 
engine at Vicksburg and to activate telemeter at Vicksburg, in order that pres- 
sure readings may be read at Kennedy Avenue Station. Lower meter receives 
telemeter impulses and registers differential pressure. 
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tained, subsequent to the receipt of the 
code for the telemetering system, the 
selector operates the relay system. The 
automatic teletypewriter transmitter 
distributor is energized and sends car- 
riage return, line feed, figures, J and W. 
Upon the reception of these teletype- 
writer signals at Kennedy Avenue, the 
mechanism of the teletypewriter mo- 
mentarily closes a contact, which in 
turn energizes a relay that operates and 
locks up. This relay upon being oper- 
ated connects the receiving telemeter 
unit to the spacing side of a polar relay 
associated with the line circuit, thus 
turning over the telemeter circuit with 
respect to the line circuit. 

The locking relay that connects the 
telemeter unit to the polar line relay 
cannot operate until the line circuit has 
closed so that the telemeter circuit will 
be open on its connection to the line. 

Subsequent to the transmission of 
these signals, which are transmitted in 
the same manner as described when 
the “shut down” signal was received, 
the automatic system stops the trans- 
mitter and then activates a relay system 
that connects the telemeter transmitter 
at Vicksburg to a line sending relay. 
This connection will be made only 
when the telemeter transmitter circuit 
is open. This circuit is also “upset with 
respect to the line circuit so the overall 
effect is that a spacing or marking sig- 
nal from the transmitter will be re- 
ceived respectively as a spacing or 
marking signal by the meter. 

The telemeter transmitter will con- 
tinue to send the timed pulses over the 
circuit until the attendant momentar- 
ily operates a push button. This makes 
it possible for the attendant to observe 
any change in the reading over as long 
a period as is desired. 

The signal that is generated when 
the attendant operates the push button 
is a long spacing signal. This discon- 
nect signal was chosen so that in case 
any office on the line needs the circuit, 
it can be seized by transmitting a long 
spacing signal that will disconnect both 
ends of the telemetering system. 

The telemetering system operates 
satisfactorily over any teletypewriter 
circuit, with the exception that no re- 
generative telegraph repeater is per- 
missible between the sending and re- 
ceiving end of the telemetering system. 

In addition to the controls provided 
between these two pump stations, the 
teletypewriters at all points are ar- 
ranged so that any office can actuate a 
gong at any other point by transmit- 
ting a three-character code from the 
teletypewriter keyboard. Other uses 
possible include remote control of 
valves, switching communication cit- 
cuits, control of remote radio-transmit- 
ters, etc. ket 
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MARVEL INVERSE OILER- 


Vital Part of World's Finest Engines § 


Engine manufacturers think so highly 
of the Marvel Inverse Oiler they have 
incorporated it as a vital unit in their 
engines’ lubrication systems. 

They have found that engines, 
equipped with Marvel Inverse Oilers, 
can be depended upon to give quick 
acceleration to save trip time. . . keep 
operating costs to a minimum .. . 
guarantee hours of continuous per- 
formance... keep “down-time” low by 
extending periods between overhauls. 

The famous Waukesha Engines, one 



















This Chart shows the 


proper setting for > 
constant load engines 


EXAMPLE:—lIf you use 805 cu. ft. 
of dry gas, 7.49 gallons of butane 
or 7.84 gallons of gasoline, your 
H.P. is about 70, so adjust oiler to 
feed 28 drops per minute. You will 
then receive about 32 hours per 
quart of MARVEL MysTERY OIL. 

If engine load increases after 
setting for normal load, oiler will 
automatically increase its feed, 
decreasing when load is lessened. 


See Your Local Jobber or 
Oil Well Supply House 


H. P. 
AT BELT 


EMEROL MFG. CO. 


of which is pictured below, is an ex- 
ample. A truly fine performer, it is 
equipped with a Marvel Inverse Oiler 
for Marvel Mystery Oil—finest per- 
forming lubricant of all. 

The Marvel Inverse Oiler feeds Mar- 
vel Mystery Oil in exact proportion to 
engine speed and load . . . properly 
lubricating valves and guides, prevent- 
ing wear and sticking. Keeps upper 
piston rings free in their grooves... 
retards ring flutter . . . and cushions 
ring pounding which can result in ring 
breakages. Remember, it istheos/ which 
must do these things and only Marvel 
Mystery Oil is blended for this purpose 
and for this oiler. 






















The Marvel Inverse Oiler 


is an integral part of the Waukesha 
550H.P., 1200 RPM gas fuel engine. 
Operating off the intake manifold, 
these three completely automatic 
Oilers feed Marvel Mystery Oil ex- 
actly in proportion to engine loads 
... give direct protection to the 
all-important upper cylinder areas. 





NAT. GAS 
CU. FT. 
PER HOUR 


BUTANE 
GALLONS 
PER HOUR 


GASOLINE 
GALLONS 
PER HOUR 
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M. M, OIL 
DROPS 
PER MIN. 


M. M. OIL 
HOURS 
PER QUART 


total 
oil consumption 


4 Chart shows 


To determine drop count 
per oiler when more than 
one is used on an engine 

divide recommended drop 
count by number of oilers 


NOTE: Guarantee on oiler is 
void if any other oil than 
MARVEL MysTERY OIL is 
used. Some engines also 
carry this guarantee policy 


Dept. 431, 242 West 69th Street 
New York 23, N. Y. 
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& CONTROL 


what a user thinks of microwave 


F Ast, reliable communication on a 
24-hour basis is essential to the efficient 
operation of a modern, high-pressure 
gas transmission pipe line system. The 
need for this service was established 
with the construction of the first of 
these long-haul pipe line systems oper- 
ating at pressures upward of 700 psi 
and capable of delivering hundreds of 
millions of cubic feet of gas to markets 
over 1000 miles distant from the gas 
supply area. 

Speed in handling production and 
gas dispatching orders, in reporting 
and advising those concerned of emer- 
gency conditions, and in dispatching 
men and equipment in connection with 
pipe line repair work is an important 
factor in assuring an uninterrupted sup- 
ply of gas to our many customers. 

It will be necessary to refer to sev- 
eral operating companies by name in 
the course of this paper. Therefore, I 
wish first to identify these companies 
and clarify their relationship to each 
other. Natural Gas Pipeline Company 
of America, the oldest of our com- 
panies, was formed in 1930-31 to de- 
liver gas to markets in the Chicago area 
from the Texas Panhandle fields. 

Texas Illinois Natural Gas Pipeline 
Company was organized in 1951 to 
bring additional supplies of natural gas 
to the Chicago area from fields on the 
Texas Gulf Coast. 

Natural Gas Storage Company of 
Illinois was founded in 1952-53 and 
has an underground gas storage facility 
near Herscher, Illinois, approximately 
70 miles south of Chicago. These three 
companies are operated under the di- 
rection of the same management and 
operating supervisors. 

The microwave radio relay system 
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Guest Editor: C. E. Upson 
Texas Illinois Natural 

Gas Pipeline Company, 
Chicago, Illinois 


owned, operated, and maintained by 
the Texas Illinois Natural Gas Pipeline 
Company provides first class communi- 
cation service between our general of- 
fices in Chicago, Illinois, and our field 
offices and key operating locations over 
the entire route of the pipe line system. 
These facilities are used primarily for 
operational and administrative traffic 
and are available around the clock for 
emergency communication to all of our 
areas of operation. 

Early in 1949 we made a reconnais- 
sance of the tentative route of the 
Texas Illinois pipe line system from 
Chicago to Houston, Texas, and vicin- 
ity. The purpose was to determine the 
practicability and economics of con- 
structing and maintaining company- 
owned wire line communication facili- 
ties and/or leasing this service. Con- 
sideration was given to the following: 


1. Number of voice channels re- 
quired 

2. Reliabilty 

3. Initial cost 

4. Annual cost of service 

5. Satisfactory testing and main- 


tenance 


This survey revealed that although 
such a routing could be established, the 
reliability of wire facilities over so long 
a routing would be questionable. A 
considerable portion of the routing in- 
cluded vast areas of heavy timber and 
areas subject to seasonal flooding. 
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Commercial facilities were given 
every consideration. We were advised a 
complete communication service was 
available. In some areas where neces- 
sary new construction might not be 
considered practical, however, we 
could construct and maintain our own 
facilities and interconnect to leased 
lines. This proposal provided for leas- 
ing wire lines, telephone equipment 
and VHC base radio station equip- 
ment only, and required that Texas 
Illinois provide and maintain the VHF 
base station sites, buildings, towers, 
power, and VHF mobile radio equip- 
ment. 

It further provides for the termina- 
tion of the dispatchers and VHF radio 
relay circuit in a telephone instrument 
in the dispatcher’s office in Chicago, 
rather than in the switchboard, restrict- 
ing the use of this potentially valuable 
service to a single office. It also pro- 
vided for use of a radio frequency in 
the Petroleum Service for which we, as 
licensee, had complete responsibility 
but use of base station transmitters over 
which we had no contro! with regard to 
technical requirements. 

An alternate to this plan would have 
been ownership by Texas Illinois of 
both base and mobile equipment with- 
out provision for inter-connection to 
the leased wire lines. These limitations 
on use and control and consideration 
of the areas through which the system 
would operate made this proposal un- 
acceptable. 

By 1950 a relatively new technique 
of communication, microwave radio 
relay, was being adapted for use by 
pipe line companies. Its application to 
the communication needs of a pipe line 
system appeared very promising. We 
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Set your sights on an HD-16! This big new tractor 
not only brings you more power for bigger jobs 
... it makes more effective use of horsepower, with 
a brand new Allis-Chalmers diesel engine and your 
choice of two new drives — the job-proved torque 
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The HD-16 follows the Allis-Chalmers advanced ba- 
sic design, with such important features as its all- 
steel, Box-A frame and one-piece steering clutch and 
fnal drive case...straddle-mounted final-drive gears 
with tapered roller bearings .. . unit construction... 
... Simplified lubrication and service designed with 
better maintenance in mind. What’s more, it is new- 
ly engineered to provide big safety factors in all 
components . . . plus features like the new Allis- 
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Horsepower 150 net engine hp 131 belt hp 
outstanding drives Weight 31,600 Ib 31,500 Ib 
Drawbar pull up to 60,000 Ib * up to 35,945 Ib 
“Limited, under normal tractive conditions, to 90 percent of tefal weight of tractor and mounted equip 


i. 
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\% for a wide range of heavy-duty work 


converter or the easy-shift standard transmission. 
Kither way, the HD-16 brings you a new high in 
tractor-operator efficiency . . . a new high in work 
done under even the toughest conditions. 


™ 


"'Y under all conditions! 


Chalmers heavy-duty diesel engine, new “wrap- 
around” radiator guard, husky new transmissions, 
new true-dimension track, and many others. 


All in all, the new Allis-Chalmers HD-16 brings 
you an outstanding combination of performance 
and long life with both mounted and drawn equip- 


ment ...a higher rate of production, more working 
time, more work done, LOWERED JOB COSTS. 






visited the factories of the several 
manufacturers of this equipment as 
well as two pipe line microwave sys- 
tems, one of which was in service and 
one under construction. 

Specifications for a microwave-VHF 
radio system for Texas Illinois were 
prepared and sent out for bids. An 
analysis of these bids indicated that we 
could construct and maintain a micro- 
wave system, capable of providing up 
to 12 channels of communication serv- 
ice and providing for interconnection 
of VHF base stations and mobile units, 
for approximately the same cost as con- 
structing or leasing 3 or 4 wire line cir- 
cuits. In addition to the ability to ex- 
pand our services at a very low cost, 
we believed microwave would provide 
greater reliability than wire lines and 
would require a minimum of critical 
materials for construction. Construc- 
tion of this system was started in No- 
vember, 1950, and put into operation, 
end-to-end, in January, 1952. 

Today we have a combined total of 
1090 route miles of microwave radio 
relay system in operation. These facili- 
ties are equipped to provide 7300 chan- 
nel miles of voice communication. This 
is 12-channel equipment and, as in- 
stalled at present, had a capacity of 
13,080 channel miles of voice com- 
munication service. Replacement of 










e FIVE MODELS 
e ECONOMICAL 





e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


(for pipe from 
4” to 36 inches) 


e FOR RENTAL OR PURCHASE 





the channelizing and terminating equip- 
ment only, representing approximately 
12 per cent of the original investment, 
with 24-channel gear would double the 
channel mile capacity of the system. 

Starting in our general offices in Chi- 
cago, the system follows the general 
route of the pipe line to our southern- 
most compressor station near Whar- 
ton, Texas, approximately 60 miles 
southwest of Houston, a route distance 
of 1068 miles. This system provides 
direct communication service to and 
between the 11 gas compressor sta- 
tions, our terminal meter station at 
Joliet, Illinois, and offices in Chicago 
and Houston, Texas. 

Forty transmitting-receiving stations 
are required to establish the microwave 
paths over which the microwave car- 
rier signal is beamed. These station lo- 
cations were carefully selected by a 
topographical survey, giving considera- 
tion to the fixed company locations to 
be served, minimum tower heights, ac- 
cessibility, and availability of electrical 
power. 

Each station consists of 

(1) a tower ranging from 100 ft to 
300 ft in height 

(2) a suitable building to house 
equipment 

(3) microwave equipment for re- 
ceiving, amplifying and re-transmit- 


a 






PIPE CUTTING AND 
BEVELING MACHINES 








ting the radio signal 

(4) a standby emergency source of 
electrical power and 

(5) the additional voice channel- 
ing equipment required at points to be 
served, such as compressor stations and 
terminals. 

The towers on the Texas Illinois sys- 
tem are the dual-guyed type of struc- 
ture consisting of two triangular tower 
members constructed on 12-ft 5-in, 
centers. Each leg is guyed to concrete 
anchor blocks and rigid channel iron 
members tie the two tower legs to- 
gether at each guy level. The front 
and back anchor blocks are common 
to both tower legs. These structures 
supporting the necessary passive re- 
flectors at the top provide a rigidity 
limiting deflection to +1° azimuth 
and +'%2° in elevation. These towers 
have proven to be very reliable for 
microwave service. 

At one location conditions made it 
advisable to construct a 250-ft self- 
supporting tower. The cost of self-sup- 
porting towers is somewhat greater 
than guyed towers, however, and we 
have used the guyed type in all installa- 
tions where space will permit. 

The microwave terminals in Chicago 
and Houston are installed on building 
roofs that provide sufficient elevation, 
making towers at these locations un- 













illustrated above: Mathey Pipe Cutting and Beveling Machine. 
Cuts pipe at any predetermined angle. 
illustrated left: Mathey Out- of-Round a 
sizes of Mathey (and Mathey- -made) Machines ee 
Wustrated right: Mathey Shape and Coupon Cuiting = 
ment. For cutting pipe intersections and coupons 
welding analysis. me 
“COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY MANUFACTURED MACHINES IMMEDIATELY 


Phone 3-3623 and 54-5141 


Cc. A. MATHEY MACS WORKS, INC. 


212 SOUTH FRANKFORT TULSA, OKLAHOMA 
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Shown here are different views of the 10-cylinder 
Cooper-Bessemer GMVA compressors in the Pem- 
brook Station of the El Paso Natural Gas Com- 
pany. These five GMVA's, each rated 1350 hp at 
300 rpm, are used in field boosting of natural gas. 


/ 0 MONEY-SAVING FACTS YOU SHOULD KNOW 


.lnother Example 
of 
/ ficient Power 


al Lower Cost 







ABOUT NEW COOPER-BESSEMER GMVA COMPRESSORS 


1], The new GMVA produces 35% more power than the 
original GMV; 23% more than the Turboflow type. 


2.This power gain is accompanied by a full 25% reduc- 
tion in fuel consumption over the original engine and 


10% over that of the Turboflow type. 


J.Improved fuel utilization means less heat is lost to 
jacket water and lube oil — more work! 


4.Therefore the gain in power is obtained with no in- 


crease in exhaust temperature. 


5.The improved power-to-temperature ratio reduces the 
demand for heat dissipation to water, permitting smaller 
auxiliary equipment. 


6.Built-in centrifugal blowers, of Cooper-Bessemer de- 
‘ign, provide greater scavenging air volume at low pres- 
sure for smooth, efficient performance at all loads and 
conditions. 


7With fewer parts, and components of improved de- 
sign, the GMVA offers unmatched reliability, with mini- 
mum maintenance and part replacement: 


8 Full-flow lube oil filtration assures complete protec- 
tion against foreign particles and neutralizes acidity. 


9Improved design provides ample working space 
around power cylinders for simplified inspection and 
maintenance. 


10, In short, minimum —_ per installed horsepower, 
with over-all economy and unexcelled performance. 





MOUNT VERNON, OHIO 


i 
COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York City © Seattle, Wash. © Bradford, Po. © Chicago, Ill. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, la. © San Francisco, los 

Angeles, Calif. © St. lovis, Mo. © Gloucester, Mass. © New 

Orleans, La. ® Tulsa, Okla. © Cooper-Bessemer of Canada lid., 
Edmonton, Alberta—Halifax, Nova Scotia. 


Check all the cost-cutting factors . . . efficiency, service life, maintenance, installation cost, 
supervision, etc. . . . you'll find Cooper-Bessemer V-angles are your best bet for better 
compressor service. Write today to The Cooper-Bessemer Corporation, Mount Vernon, Ohio, 


for your copy of the new and complete GMVA Bulletin 75. 





necessary. The average tower height on 
the system is 209 ft. The average path 
length between microwave stations is 
27.4 miles, the longest being 42 miles 
and the shortest 11 miles. Twenty-six 
of the towers require operation of ob- 
struction lighting in accordance with 
regulations of the FCC and CAA. 
The buildings for housing equip- 
ment are constructed of concrete block 
and are located at the base of the tower. 
This type building has proved very 
satisfactory; however, with the contin- 
uing development of microwave and 
associated equipment, a company plan- 
ning an installation at this time would 





find a much wider range of structures 
designed for this purpose available for 
its consideration. 

The Texas Illinois microwave equip- 
ment operates in the 6575-6875 mc 
band. Each station is equipped with full 
duplicate standby transmitter and re- 
ceivers, control equipment and power 
supplies. This equipment is automatic 
in operation and, in the event of failure 
of a main transmitter, receiver or 
power supply, the station will auto- 
matically switch to standby equipment, 
restoring service. 

Each station is also equipped with a 
5 kw gasoline-driven standby power 


Here’s whe. answer 


_to-external corrosion 
of oil.and gas 


well casing — 


a. 
magnesium anodes 


With An-Spec Magnesium Anodes expensive patching and plug- 


ging jobs for repairing casing perforations can be delayed or 


eliminated. A major oil company recently installed magnesium 


anodes on over 200 oil wells in West Texas to arrest casing 


Plolddetilolaie|tl-Maiodkslalel-1de) elie olelai-lale] Mela ilelameMal' lis] ol-1ale) a Celaliel: 


producers are using anodes to mitigate the corrosive action of 


the Dakota water sands. If a magnesium anode installation, at 


a cost of $150 to $200 per well, 


2 or 3 years — 


MANUFACTURERS OF — 


prolongs that first leak for 


bAoltineslalalelMehiicldc ik iol ol- 


without them. 


We at Pipe line Anode Corporation will 


be happy to discuss this application with 


you 


Tele loWa 


HI-QUALITY ANODES 


PIPE LINE 


Phone 


write, wire or telephone us 


4-2375 





CHL CORPORATION 


P. O. BOX 996 @ TULSA, OKLAHOMA 
DISTRIBUTORS: 


Pipeline Supply Company Crose Pipeline Equipment Company Soegn Guean, Ltd. 


2230 Magnolia Street 858 Wilson Avenue 


Birmingham, Alabama Newark, New Jersey 


D-30 


Pipeline Supply Company 
1102 Jasper Avenue 912 West 
coments’ Alberta Houston, J 


generator. At times when the commer- 
cial power may be interrupted, the 
standby generator automatically starts 
and takes over the station load for the 
duration of the interruption. When 
commercial power has been restored, 
the power load is again transferred and 
the standby generator is shut down. 

The operation of either of these 
automatic transfer facilities at any sta- 
tion on the system or the failure of 
tower lights at the locations where 
tower obstruction lighting is required, 
transmits an alarm to one of several 
alarm receivers located at maintenance 
headquarters. The receipt of these 
alarm indicators permit the mainte- 
nance engineers to clear the trouble 
causing the microwave equipment 
switchover prior to the possible failure 
of the standby equipment, to investigate 
prolonged primary power outages be- 
fore the engine generator’s fuel is ex- 
hausted or notify the CAA of obstruc- 
tion lignt failure and initiate replace- 
ment of burned out lignts, whicnever 
the case may be. 

The above equipment is common to 
each station on the system, and is re- 
quired to establish reliable line-of-sight 
patns and the microwave carrier upon 
which voice or otner communication 
channels may be superimposed. Addi- 
tional equipment, commonly referred 
to as multiplex equipment, is required 
at any location on the system where 
communication service is to be pro- 
vided. On the Texas Illinois system 
multiplex equipment is installed at the 
terminals in Chicago and in Houston, 
Texas, at each of the 11 gas compressor 
stations and at our Joliet meter station. 

All 12 channels of the Texas Illinois 
system are used for voice communica- 
tion at the present time and provide the 
following service: 

1. A dial party line channel providing 
direct communication for pressure dis- 
patching and compressor station oper- 
ational traffic to and between Chicago 
and each of the 11 field compressor 
stations. Service on this channel is in- 
stalled in the offices and extended to 
telephones in the main engine rooms 
for direct communication with oper- 
ating personnel on duty around the 
clock. 

2. A dial party line channel used pri- 
marily for traffic in connection with 
pipe line operation and maintenance. 
This channel provides service to and 
between Chicago and the offices of the 
pipe line department field supervisory 
personnel at compressor stations. In 
addition, this channel is extended into 
the pipe line supervisor’s residence at 
the compressor stations to avoid delay 
in contacting key personnel at night or 
on weekends when field offices are 
closed. 
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3. A third dial party line channel 
used primarily for VHF radio relay. 
This channel provides normal com- 
munication from Chicago to and be- 
tween the 11 compressor stations and 
Joliet meter station. However, it is ar- 
ranged so that any car, truck or air- 
craft working along the route of the 
pipe line, which is equipped with a 
VHF two-way mobile radio can be con- 
nected to this microwave channel at a 
compressor station for communica- 
tion to any other office on the system, 
or to another radio equipped vehicle at 
any point on the system. 

This is an extremely flexible and 
valuable service. During pipe line shut- 
outs or major repair work, for example, 
the dispatchers have continuous know- 
ledge of conditions prevailing at the 
location where work is being per- 
formed through direct contact with per- 
sonnel on the job. Field supervisors 
may be contacted when away from 
headquarters by anyone on the system 
having urgent business with them. Per- 
sonnel traveling in company aircraft or 
automobiles may be contacted direct 
by their office while enroute. 


4. A fourth dial party line channel is 
arranged for inter-station communica- 
tion between our field operating head- 
quarters at Malvern, Arkansas, ap- 
proximate midpoint on the system, and 
and each compressor station between 
Malvern and Hungerford, Texas, and 
between Malvern and Hammond, IIli- 
nois, the northernmost compressor sta- 
tion on the system. Division of this 
channel permits utilization of both sec- 
tions of the channel simultaneously for 
traffic between field supervisory per- 
sonnel. 


5. There are three channels that pro- 
vide “private line” service. These are 
between Chicago and our production 
offices in Houston; Chicago to field 
maintenance headquarters at Malvern, 
Arkansas and Chicago to our meter 
station and laboratory offices at Joliet. 


6. In addition to the above, three 
channels of the Texas Illinois micro- 
waye system are jointly used by Nat- 
ural Gas Pipeline Company to extend 
Natural’s company-owned wire lines 
from Aurora, Illinois, into the Chicago 
Offices. 

These were put into service by 1953 
to replace 36 route miles of open wire 
lines and leased cable on Natural’s 
system and has produced the follow- 
ing results: 


(1) Increased transmission levels on 
the system 6 db due to the elimination 
of lengthy urban entrance cable runs; 


_ (2) Reduced noise due to foreign 
interference by elimination of exposed 


open wire through congested suburban 
areas; 
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The Cleveland “190”—a Real Backfiller 
One-Man-Operated, It’s Smooth and Fast 


PIPELINE CONTRACTORS are 
establishing new standards of 
fast,economical performance with 
the big-capacity Cleveland Model 
190 Backfiller on the largest 
pipelines. It’s paying off on the 
smaller lines, too. 


The “190” backfills and travels 
simultaneously —in either direc- 
tion. Accurate control of the 7-ft., 
well balanced, 1,000 Ib. board is 
provided by responsive, easy act- 


ing, long lived, hydraulic clutches. 


Operators like the “190” because 
it allows full visibility of the 
work, and its easy-working levers 


are grouped just right for better 


backfilling from start to finish 
on every shift. 


The “190” effectively employs low 
ground-bearing pressure and 
proper balance (proper balance 
from side to side and end to end) 
on wide non-packing crawlers 
that are 100% anti-friction-bear- 
ing mounted. It’s swift and sure 
whether working in mud and 


sand, in swamps or over the hills. 


It’s designed and built from the 
ground up to do all your back- 
filling—better, faster and at lower 
cost. It’s a Real Backfiller—It’s a 
Real Cleveland. 


Want more information on the “190"? See your Cleveland Distributor! 


THE CLEVELAND TRENCHER COMPANY « 20100 St. Clair Ave., Cleveland !7, Ohio 
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Westinghouse microwave performs a wide 
variety of pipeline functions, including re- 
mote, unattended operation. This multi- 
channel capability, combined with proved 
reliability and economy, makes it a sound 
investment in efficient pipeline operation. 


VOICE 
COMMUNICATION 


VOICE 
COMMUNICATION 


TELETYPE 


TELEMETERING 


VHF 
CONTROL 


SUPERVISORY 
CONTROL 
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SERVICE CHANNEL AND 
ALARM INDICATOR 
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Westinghouse Microwave for Pipelines... 


Complete system 
at low cost 


Owning your private Westinghouse communications 
system gives you complete system control. Facilities 
can be changed or expanded as you need them. This 
is particularly true with Westinghouse microwave 
because of exclusive, advanced design features. Here’s 
how you get improved system control: 


Proved Dependability 


In one complete, packaged system you can get reliable 
communications, plus the most advanced telemetering 
and remote control — an ideal partnership for efficient 
operation. Every component is tested for reliability, 
proved by thousands of hours of actual operation — 
the result of successful installation experience. 


Low Cost 


Present and future costs can be calculated accurately, 
thereby controlled. Maintenance is low—kept even 


control 


lower by the use of simplified circuitry, built-in test 
facilities and easy accessibility. 


One Source...35 Years of Experience 


Westinghouse will assume full responsibility for your 
microwave system... from survey to final approval in 
service. This responsibility is backed by more than 
35 years’ experience with practically every phase of 
the petroleum industry. 


For More Facts: 


Call The Man With The Facts, your Westinghouse sales 
engineer. He will arrange a microwave system study 
for your pipeline, at no expense to you. Then, on a 
sound economic and technical basis, you can decide. 
Also, ask him for your free copy of B-5851 or write: 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 5-02296 


you can Be SURE...1¢ irs 


Westinghouse ES 











Allindication, communication, and con- 
trol of a remote station are conveniently 
combined on a single panel. Centralized 
control like this keeps your pipeline 
Operations running smoothly. 
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Service channel gives contact with 
maintenance crew, speeds servicing. 
Completely independent of the 
operating channels, it does not inter- 
fere with their functions. 


fr) 
bd c 
pa 








Extra reliability is provided by auto- 
matic switchover to stand-by radio 
and stand-by power. Shown here is 
a 5-kw generator set with engine 
starting and battery cabinet. 
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(3) Improved reliability; 


(4) Proved the complete feasibilty 
and reliabilty of extending wire lines 
with microwave through an unattended 
combination wire line-microwave ter- 
minal station; and 


(5) Demonstrated the flexibility and 
low cost of tieing in a microwave stub 
at an existing unattended repeater sta- 
tion at intermediate frequencies. 

The point-to-point communication 
facilities of Natural Gas Storage Com- 
pany consist of two microwave chan- 
nels between Chicago and our plant 
near Herscher, Illinois, and our meter 
station at Joliet. This system also util- 
izes spare channels of Texas Illinois to 
an unattended repeater station near 
Cabery, Illinois, from which point it is 
extended to Herscher with a micro- 
wave stub. 

In addition to these point-to-point 
facilities, each of our operating com- 
panies utilizes VHF radio base stations 
and two-way mobile units to complete 
communication service to field super- 
visors and repair and maintenance 
crews .along the pipe line route. We 
have 27 base stations and 220 mobile 
units in operation at present, five of the 
mobile units being installed in aircraft. 

All of the facilities I have mentioned 
are company-owned and operated and 
are maintained by full-time company 
employees. This includes maintenance 
of the 53 antenna-supporting towers 
required on these systems. 

A microwave communication sys- 
tem of this type, extending over con- 
siderable distance involves the use of 
a quantity of complex electronic equip- 
ment. For reliability of operation, it 
becomes essential that the following 
be provided: 

1. A staff of maintenance tech- 
nicians skilled in the installation and 
repair of all facilities in use. 


2. Locating these men geographic- ° 


ally so as to limit necessary travel time 
any point in their maintenance areas. 

3. Limiting their responsibilities to 
the maintenance of these facilities to 
insure that communication will have 
first priority regardless of storm or 
other general conditions affecting en- 
tire areas. 


4. Classify them as exempted em- 
ployees, or if non-exempted, having 
complete control over call-out pro- 
visions. 

5. A maintenance organization not 
affected by an industry-wide strike. 

6. Maintenance of a stock of spare 
components and assemblies of special- 
ized nature for immediate replacement 
where needed. 

Our companies have always regarded 
field communication service as an op- 


erating tool. As such, these facilities 
must be engineered and designed to 
meet the user’s specific need. They 
must be flexible and permit the user 
freedom of use in all of his areas of op- 
eration, including those which some 
may consider as remote, hazardous or 
inaccessible. There is no stock answer 
as to what individual company’s re- 
quirements will be, and there is no 
stock answer as to how these require- 
ments may be met. 

Of greater importance, if we con- 
sider leasing or renting, there is no as- 
surance that a type of communication 
facility which we consider most suit- 
able for our needs will be available to 
us in the areas in and through which 
we operate. There is no assurance, dur- 
ing time of emergency or disaster, that 
our vital communication needs will re- 
ceive the priority handling which our 
situation may demand. At those times, 
without complete control of the oper- 
ation and maintenance of our com- 
munication facilities, delays of hours 
or days in making repairs may seriously 
affect our ability to meet our obligation 
to our many utility customers. This is 
not a risk we are willing to take. 

In considering communications as 
an operating tool, we might compare it 
to several other standard pipe line op- 
erating and maintenance equipments. 
All of the large gas transmission sys- 
tems requiring extensive pipe line main- 
tenace and repair work provide trac- 
tors, power shovels and other items of 
equipment necessary to handle this 
work at the time and in the manner 
they feel is most desirable. All major 
pipe line companies have their own 
trucks, properly rated and equipped, to 
move their men and materials to any 
point on their system at any time they 
may have need for them. It is standard 
practice to maintain a stock of pipe, 
gates, valves, flanges and other items of 
materials which can be moved out to a 
job at any time of day or night by 
company forces on company trucks. 
This flexibility and absolute control of 
the right tools and materials to do a 
job is essential to efficient pipe line op- 
eration and maintenance. Complete 
and reliable communications on the 
job is one of these important tools. 

Several large microwave systems 
were constructed at about the same 
time as Texas Illinois. Some of these 
have been completely satisfactory and 
have provided the user excellent serv- 
ice; others have given some dissatis- 
faction. This information and unfav- 
orable publicity may have given some 
companies the wrong impression re- 
garding the service which is available 
to them using equipment on the mar- 
ket at the present time. 

The reliability of the Texas Illinois 


system, end-to-end, on a 24-hour basis 
is over 98 per cent. This compares to 
a reliability of 97.5 per cent for the 
main line wire facilities of Natural Gas 
Pipeline Company, both systems being 
approximately 1100 miles in length. 

The operating and maintenance cost 
of the Texas Illinois system, providing 
approximately 7000 channel miles of 
communication service, is less than the 
Natural Gas Pipeline Company main 
line wire facilities, providing approxi- 
mately 3750 circuit miles of service. 

We have complete control of these 
facilities to use as our Management and 
operating supervisors’ needs may re- 
quire. We operate within the scope of 
the Federal Communication Commis- 
sion’s rules and regulations, who have 
issued licenses for the operation of this 
equipment. We operate on frequencies 
which have been established for users 
eligible in this service. 

When we consider leasing or renting 
communications, we must further con- 
sider what our position would be if, for 
any reason, our supplier should choose 
to withdraw this service, or should im- 
pose unacceptable terms at the end of 
a contract period. Would we be able to 
meet this situation without seriously 
affecting the field operations of our en- 
tire company? 

When we consider that most gas 
companies have become dependent 
upon their field communication sys- 
tems to the extent that these systems 
are considered an integrated plant facil- 
ity, as vital to the various phases of the 
gas industry operation as our compres- 
sor stations and pipe lines, then we 
must assure ourselves of our ability to 
utilize the most reliable and flexible 
communication facilities that can be 
adapted to our ever increasing needs. 

The oil and gas pipe line companies 
today own and operate more miles of 
microwave communication systems, as 
private systems, than any other indus- 
try except the common carriers. As one 
of the companies using this moder 
facility, we believe microwave is not 
only doing a better job for us than 
other types of communication avail- 
able at the present time, but that the 
rapid development of this relatively 
new art of radio communication will 
provide greater reliability, a wider 
range of application to our needs, and 
greater economy in the future than 
most of us would have thought possible 
even a few years ago. 
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How SFC and GTC Help Simplify 
Line Flow Efficiency Calculations 


Texas Eastern engineers simplify physical 


and numerical values (SFC — Section Flow Constant 


and GTC — Gravity Temperature Correction) 


in the Panhandle Formula for easy, accurate method 


Merle S. Greaves 


THE flow formula derived by the Panhandle Eastern Pipe 
Line Company, commonly known as the “Panhandle 
Formula,” was chosen by Texas Eastern Transmission Com- 
pany as the basic formula to be used in pipe line flow calcula- 
tions, which include the calculation of pipe line flow effi- 
ciencies. Since this discussion’s intent is to show the method 
and procedures by which pipe line flow efficiencies are cal- 
culated by the Texas Eastern operating department, no at- 
tempt will be made to show and discuss the information and 
calculations used in the derivation of the basic “Panhandle 
Formula.” 

What is considered by Texas Eastern as the basic “Pan- 
handle Formula” may be written as follows: 


Q — 883 E (P*, ae p)™4( 7) 5594 gene SS?) a 


G 
519.6 sesel ©7393 \,, ores 
459.6 + T P,, 


Nomenclature: 

Q = Volume of gas per day (cu ft) 

E = Efficiency of pipe line (per cent) 
P, = Inlet pressure (psia) 
P. = Outlet pressure (psia) 


~ 


~ 


L = Length of pipe (miles) 
d = Inside diameter of pipe (inches) 
G = Specific gravity of gas (air = 1.0) 
T = Actual mean flowing temperature (deg F) 
mis 
,= 


Pressure basis for defining a cubic foot of gas (psia) 


SFC-Section Flow Constants 


In the basic Panhandle formula, as written above, there are 
elements or parts that may be considered as constants for any 
given section of a pipe line. By a “section” of pipe line, we 
normally mean the main line beginning at the discharge side 
of one compressor station and continuing to the suction side 
of the next downstream compressor station. 
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of computing flow efficiencies 


It can be seen that for any given section of pipe line, the 
length of pipe (L), and the inside diameter of the pipe (d) 
will remain constant until major piping changes are made 
Also, since most natural gas pipe line companies use a pres 
sure base that is standard for their calculations, (ours being 
15.025 psia), the pressure base correction may be considered 
as a constant. 

By taking the numerical constant of 883, which is shown 
in the basic Panhandle formula, and grouping this with the 
constants cited above, we have a group of constants that, fo: 
identification purposes, we have chosen to call “section flow 
constants” (SFC) which may be shown as the following 
equation: 


1 14.735 
F — -5394 q2.6182 1.0788 
TX = 883( r) d ( P, ) 


When a pressure base of 15.025 psia is used, the equation 
then becomes: 


a. = 864.62() 5394 2.6182 


As working time permits, or necessity of use dictates 
values for section flow constants for each pipe line section of 
the system may be calculated, and once calculated a tabula- 
tion can be made so that the value may be used time and 
time again with new calculations being required only when 
an actual physical change is made within the pipe line section 

The desired accuracy of the results will dictate the care 
and accuracy by which the section flow constants are cal 
culated. Extreme accuracy should be strived for, and to arrive 
at this accuracy carefully calculated equivalent lengths and 
diameters should be used for the values of (L) and (d) in the 
section flow constants. Appendix 1 and 2 show sample forms 
used to make these calculations. 

The basic Panhandle formula may now be written as: 


0.60 519.6 © 
pees . 2 2 394 4606 nhs 
Q = SFC x E (P?, — P*.)*8 (°°) Gan i) 
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STILL THE BEST WAY 
to remove water 


and solids from 


products pipe lines... 
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SEPARATOR 
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WARNER 
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Company — 


BOX 3096 e TULSA OKLAHOMA 


Now equipped with 
quick opening clos- 
ures and other easy 
service features. 
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Flow Efficiencies... 


Gravity-Temperature Correction Constants 


For further breakdown of the basic Panhandle formula we 
0.60 519.6 

can no tz k =] 4606 .5394 7 P 4 

w take (“3 ) (jae *) from the form 

ula and apply the name of gravity and temperature correc- 

tion (GTC). Since both the gravity and temperature of the 

gas is continually changing, it is suggested that tables for the 


. £0.60 9. 
values of (3) 4606 Gary) 5394 be calculated and 


retained for repeated use. Examples of such tables are shown 
as Appendix 3. 

By this last breakdown we now have the basic Panhandle 

formula as: 
Q = SFC x E (P?, — P?,) 58 x GTC. 

By using this flow formula in obtaining pipe line effi- 
ciencies, we are calculating the theoretical volume in which 
E is 100 per cent, and therefore, the E in the above formula 
may be dropped, and efficiency defined as actual measured 
volume divided by the theoretical volume. 

Thus we have reduced the basic Panhandle formula to: 


Q = SFC (P?, — P?,)-58%* GTC 


The section flow constant (SFC) can be precalculated and 
the gravity-temperature correction (GTC) may be found in 
tables, leaving only the (P?, — P?.)-59%4 value to be deter- 
mined in order to obtain the theoretical volume for use in line 
efficiency calculations. 

By using the basic Panhandle formula broken into groups 
as briefly described above, and having a tendency to omit the 
use of curves, graphs, and other such devices that have been 
produced to faciliate speed of calculation at the exvense of 
accuracy, we feel that we have a method that is both mathe- 
matically accurate and has some of the elements of speed 
also incorporated. Mathematical accuracy, however, is not 
the only type of accuracy involved in efficiency calculations. 
There is also accuracy of information both in original source 
of information and the choice and use of information, and it 
is this accuracy that is the more difficult of the two to achieve. 


Calculating Efficiencies 

Before entering into a discussion on the source of informa- 
tion it should be understood that we make two tvpes of effi- 
ciency calculations that are basically the same. but which do 
have some differences in regard to the source of information 
and purvose for making the calculations. 

So that each may be distinguished. we shall call one 
revular efficiencies and define this as being efficiencies cal- 
culated monthly from information obtained through normal 
overating procedures for the purpose of observing trends in 
pipe line performance. 





The Author 


Merle S. Graves is an engineer with Texas Eastern Transmis- 
sion » Corporation with whom he has been associated on a full 
time basis since February, 1950, and 
he is also a registered petroleum engi- 
neer in the state of Louisiana. Before 
receiving his Bachelor of Science degree 
in petroleum engineering from the Uni- 
versity of Oklahoma in January, 1950, 
he obtained experience through tempo- 
rary summer employment with War 
Emergency Pipelines and Texas Eastern. 
His intricate calculations including costs 
(actual and estimated), volumes, line ef- 
ficiencies, and other technical, statisti- 
cal, and engineering data pertaining 
to special studies of the company's overall operations. 
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The second type we shall call special efficiencies and define 
this as being efficiencies calculated when the need arises, these 
calculations being made from information obtained by per- 
sonnel in the field at the original source of information. 

As to the source of information, let’s discuss special effi- 
ciencies first, as it is felt that this is the more accurate of 
the two types. 


Stabilized Conditions Needed 


As efficiency can be defined as actual measured volume 
divided by the theoretical volume: 

Q Actual 
Q Theoretical 
it is essential that measured volume be accurate. 

To obtain an accurate measured volume, it is first neces- 
sary to stabilize the flow in a pipe line as nearly as operating 
conditions will permit. The ultimate in flow stabilizaton would 
be to have no change in volume, pressures, temperatures, and 
gravity conditions for a period equal to the time required for 
the gas to travel from the farthest upstream point to the 
farthest downstream point of the sections involved in the 
efficiency calculations. 

It is not always possible to obtain this condition when 
several sections of a system are involved, but it is possible 
to stabilize a line for a period of four to six hours. 

Reasonably reliable information can be obtained if simul- 
taneous spot reading of all factors involved are obtained at 
the end of a four to six hour period of stabilized conditions. 
Simultaneous spot readings are better than averages and will 
have somewhat of a tendency to overcome the inability to 
maintain a perfectly stabilized line. 

For the purpose of special efficiency calculations, input and 
output volumes are obtained by personnel, usually from the 
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Flow Efficiencies .. . 


measuring department, at each location, taking direct simul- 


taneous spot readings of pressure, inches differential, tem 
perature and gravity and reporting such readings to the per 
son making the efficiency calculations. 

The input and output volumes are then calculated in the 
same Office as the efficiency calculations. Since we have earlie! 
defined a line section as being that portion of line between 
two compressor stations, and as there are often input o1 
output points within this so defined line section, it is neces 
sary to use the actual volumes obtained for each of the 
various input or output points and arrive at a calculated 
equivalent section throughput volume. 

This calculation may be made without impairing the over 
all accuracy of the efficiency calculation if the input o 
output volumes are relatively small percentages of the total 
section volume. By use of the calculated equivalent section 
throughput volume the overwhelming burden of calculating 
line efficiencies between each input or output point is elimi 
nated. This equivalent section throughput volume calcula 
tion can be made on an individual volume mileage traveled 
basis. An example of such a calculation is included as 
Appendix 4, 

For inlet and outlet pressure readings to be used (P,) and 
(P,) in the Panhandle formula, personnel at each compressor 
station involved take simultaneous spot deadweight readings 
of the suction and discharge pressures. At least three such 
readings 30 minutes apart, should be taken at each location 
to help eliminate the possibility of the human error in one 
reading; this method of multiple readings also aids in estab 
lishing the fact of line stability. 

Pressure readings. We prefer to take the suction and dis 
charge readings at some point on the main line before the 
gas enters the station piping, feeling that this gives more 
accurate information as to main line conditions without the 


... the sign of rugged 
PIPELINE EQUIPMENT 


When you see a Crose emblem on pipeline equip- 
ment you can be sure that it is built to stand up 
over miles of rough pipelining — It’s rugged and 
engineered to give trouble-free service, that’s why 
it pays to specify Crose — the finest in pipeline 
equipment! 


CROSE EQUIPMENT for every pipeline opera- 
tion: Yard pipe reconditioning machines, pipe- 
line cradles, portable buffing machines, slag 
buster, pipe defroster, pipe preheater, cutting 
and beveling machines, coupon cutter. 


WRAPPING MACHINE 


MANUFACTURING CO., INC. 


2715 DAWSON ROAD @ PHONE 6-2172 @ TULSA, OKLAHOMA 
15225 EAST COLFAX AVENUE, AURORA, COLORADO © 500 FIFTH AVENUE, NEW YORK CITY 
DISTRIBUTORS: 


CROSE-CURRAN LTD., EDMONTON @ = CROSE PIPELINE EQUIPMENT CO., IN¢ 
NEWARK, N. J @ PIPELINE SUPPLY CO., HOUSTON 
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Flow Efficiencies... 


pressure changes involved in station piping being considered 
in the calculations. 

It should be stressed that whatever choice for points of 
pressure readings is decided upon, these points should be 
used in all subsequent efficiency calculations involving that 
specific section. We have found that for actual calculations 
made simultaneously and by changing only the point of 
pressure readings, efficiencies would change as high as two 
per cent. 

Thus, in any comparison of past, present or future line 
efficiencies for that specific section the change in efficiency 
observed could be simply due to the change in location of 
pressure readings. 

Gravity. For the specific gravity (G) to be used in the 
“Panhandle Formula,” we take readings at sufficient points 
on the system or sections under consideration to assure our- 
selves that we have obtained a specific gravity that is repre- 
sentative of gas flowing in the section at the time the other 
relative information is being obtained. 

Temperature. The actual mean flowing temperature (T) 
to be used in the Panhandle formula will perhaps be the most 
controversial point among the necessary information to 
obtain and calculate. 

To obtain the temperatures at each end of a given section 
we once again depend upon compressor station personnel 
for information. Simultaneous readings of the gas tempera- 
tures are taken on each side of the compressor station and 
reported to the person making the efficiency calculations. 

Once this information is received, mean temperature cal- 
culations are made using heat transfer coefficients for the 
specific section as developed by our engineering department 
from actual field data. It is known that the heat transfer co- 
efficient for a given section will change from time to time. 

To obtain information necessary to calculate heat tranfer 
coefficients each time line efficiencies are calculated, the use 
of personnel is, for all practicability, prohibitive. The fact 
also should be remembered that it takes a ten degree change 
in temperature to effect a one per cent change in line effi- 
ciencies. With this in mind, and also the impracticability of 
developing new heat transfer coefficients for each efficiency 
calculation, we have chosen to use the coefficients developed 
by the engineering department as constants. 

Calculations. Having now received, from the field pres- 
sures, the temperatures, specific gravities, and information 
necessary to calculate actual volumes, we can combine the 
field information with information on hand in the office per- 
taining to the individual section flow constants. By applying 
all information to the reduced basic Panhandle formula one 
can arrive at the theoretical volume necessary to calculate 
line flow efficiencies. 


Regular Efficiencies 


The source of information in regard to what has previously 
been defined as regular efficiences shall be discussed only 
briefly since the general trend of thought is the same as in 
special efficiencies. 

For the regular efficiencies, pressures and temperatures 
are obtained from the dispatching records as reported from 
compressor stations hourly. To obtain reasonable informa- 
tion, the dispatching records are studied and readings are 
chosen when pressure conditions indicate a stable line. Vol- 
umes and gravities are obtained from meter charts as received 
by the measurement department, with the volumes chosen 
at a time to coincide with the pressure and temperature 
readings chosen. 


Other Factors 

We have omitted the use of elevation corrections and com- 
pressibility corrections. These were not omitted as an over- 
sight or because we feel that they are unimportant. Quite 
the contrary, each of these is important. As our prime objec- 
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tive in line efficiency calculations is to observe the trend in 
regard to past, present, and future line performance, how- 
ever, we omit the use of these two corrections as the earlier 
calculations of line efficiency for the system were based on 
the Panhandle formula without consideration given to eleva- 
tion and compressibility corrections. If we are to compare 
present with past line efficiencies we feel that the same basis 
of calculations must be used. 


Value of Efficiency Comparisons 

A comparison of line efficiencies between companies is 
not indicative of pipe line performance characteristics. Al- 
though each company may use the same basic Panhandle 
formula, each may have a slightly different use and treat- 
ment of temperatures, gravities, equivalent section through- 
put volume, location of pressure readings, use of elevation 
correction and compressibility correction, all or any one of 
which could lead to differences in line efficiencies. We feel 
that line efficiencies are of real value only when a comparison 
is made on a given section based on the same method of 
calculation and considered as a trend in line performance. 





APPENDIX 1. Determining equivalent length for line with 
different inside diameters. 


Location Hempstead Station to Huntsville Station. 
24” Wilcox Line—7-1-54 Date 








Lin. feet 




















From plus To plus Pipe O.D. - . Pipe wall Lin. miles 
3217488 3222411 "~*~ AS(it(‘é‘aS:SSC*«iC 
' 3222+-11 i 6485-495 24” = 3125" ~ 326,384 61 815 } 
6485405 6480414 24° 544" 319 0.060 
327,126 61.955 


TOTALS 





Equivalent length (Le) to be calculated in terms of 24” x .3125 pipe 





Actual length Equivalent length 
326,384 Ft of 24” x .3125” Pipex Factor 1.0000 326,384 Ft 
742 Ftof 24"x.544” Pipex Factor 1.1019 818 Ft 
Ft of Pipe x Factor — Ft 
=. __ Pipe x Factor 7 Ft 


iia re Oe 


327,126 total ft 
61.955 total miles 


4.8539 
Factor =( di ) 
de 


Where di = I.D. of pipe in which (Le) is desired : 
Where dz = I.D. of pipe to be converted to(Le) of di I.D. pipe 


Pipe x Factor Ft 





327,202 total ft_ 
61.970 total miles 








Note: 





APPENDIX 2. Calculation for section flow constant. 





Location Hempstead Station to Huntsville Station 
24” Wilcox Line 
Date 7-1-54 
I 14.735\ | 
SFC = 883 § — 9-599 x d?-6182 x § —__—  }t.0788 | 
(=) P,, ) 
1 eins: | | 
S % 882 on 5394 vy 2.6182 5 einen EA see 
ie (+) . «(as) 
_ l - 
SFC 883 (;-) 5394 x 2.6182 x (.97918) | 
4 | 
1 
SFC so4.62( +) Budd yx 2.6182 | 
” 
| 
SFC = 864.62 x § ——. 394 x (24” x 3125”) 2.6188 
(<i570) on oe tne 
| 
SFC = 864.62 x .1080 x 3834.12 | 
SFC = 358,026 
Where: 
L = Length of single line or equivalent line in miles 
d = Inside diameter of line in inches. 
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One man 
fekoyan ace) k= 
four 
pipelines 





... using panel of Brown instruments 


ye CONTROL of four different pipeline systems 
is centralized on a single Brown instrument 
panel, pictured above in the Carrolton, Mo., pump- 
ing station of the Service Pipe Line Company. At a 
glance, the operator can see exactly the values of flow 
and specific gravity of fluid going through each line, 
recorded on separate Brown instruments. For each 
line, a dual pressure recorder-controller charts the 
value of incoming and outgoing pressures . . . and 
automatically regulates the line valve to maintain 
economical operation and coordinated throughput 
of the pumping station. 


Built into these instruments are industry-proved 
values of accuracy and sensitivity. Of particular 
importance to pipeline operations is their exceptional 
ruggedness and dependability. Each component and 
sub-assembly of Brown instruments is a standard, 
self-enclosed unit designed for long service and 


arranged to permit ready accessibility for inspection 

maintenance or replacement. You’re sure of reliable 
performance in installations which can run unat 

tended or with minimum personnel. 


Honeywell engineers are well qualified, by extensive 
experience in the field, to combine these basic instru 
ments into systems custom-fitted for your specific 
pumping problems. And when you need service 
either in emergencies or on a scheduled “‘preventive’ 
basis, you’re sure of prompt attention from the 
nearest of more than 90 Honeywell service centers 


For a discussion of your particular pipeline contro! 
applications, call your local Honeywell sales engineer 
... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndus 
trial Division, Wayne and Windrim Avenues, Phila 
delphia 44, Pa.—in Canada, Toronto 17, Ontario 


@ REFERENCE DATA: Write for Composite Catalog No. 5002 for a condensed listing of the complete Brown instrument line. 


MINNEAPOLIS 


Honeywell 


BROWN 
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Flow Efficiencies... 
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APPENDIX 3. 
0.60 \ jog mes § 
( G ) — (aso +T 
Flowing Specific gravity esi ae Flowing 
4 temperature TD _ se naman so apananaaams 7 a _ — —— temperaturc 
y .600 .601 602 .603 .604 .605 .606 .607 .608 .609 T 
40 1.0214 1.0206 1.0198 1.0191 1.0183 1.0175 1.0167 1 01€0 1.6152 1.(144 40 
41 1.0203 1.0195 1.0187 1.0180 1.6172 1.0164 1.6156 1.0149 1.0141 1 0133 4) 
42 1.0192 1.0184 1.0176 1.0169 1.0161 1.0153 1.0145 1.6138 1.0130 1.0122 49 
43 1.0180 1.0172 1.0164 1.0157 1.0149 1.6141 1.0133 1.0126 1.0118 10110 43 
44 1.0170 1.0162 1.0154 1.0147 1.0139 1.0131 1.6124 1.0116 1.0108 1.0101 44 
45 1.0159 1.0151 1.0143 1.0136 1.0128 1.6120 1.6113 1.0105 1.0097 1.0€90 45 
46 1.0148 1.0140 1.0132 1.0125 1.0117 1.0109 1.0102 1.084 1.0086 1.0079 465 
47 1.0138 1.0130 1.0122 1.0115 1.0107 1.0099 1.0C92 1.0684 1.0076 1.0069 47 
48 1.0127 1.0119 1.0112 1.0104 1.0096 1.0088 1.0081 1.0073 1.00€5 1.0058 48 
49 1.0116 1.0108 1.0101 1.0093 1.0085 1.0677 1.0070 1.0062 1.0054 1.0047 49 
50 1.0105 1.0097 1.0090 1.0082 1.0074 1.0066 1.0059 1.0C51 1.0044 1.0036 50 
51 1.0095 1.0087 1.0080 1.0072 1.0064 1.0056 1.0049 1.0041 1.0634 1.0026 51 
52 1.0084 1.0076 1.0069 1.0061 1.0053 1.0045 1.0038 1.0030 1.0023 1.0015 52 
53 1.0073 1.0065 1.0058 1.0050 1.0042 1.0635 1.0027 1.0019 1.0012 1.0004 53 
54 1.0063 1.0055 1.0048 1.0040 1.0032 1.0025 10017 1/0009 1/0002 "9994 54 ii 
55 1.0052 1.0044 1.0037 1.0029 1.0021 1.0014 1.0006 9998 "9991 “9983 44 
56 1.0042 1.0034 1.0027 1.0019 1.0011 1.0004 .9$996 9988 9981 9973 56 
57 1.0031 1.0023 1.0016 1.0008 1.0000 9993 9985 .9978 9970 9962 57 P 
58 1.0021 1.0013 1.0006 .9998 .9990 . 9983 .9975 . 9968 .9960 9953 58 Se 
59 1.0010 1.0002 9995 . 9987 .9979 .9972 9964 . 9957 .9949 .9942 59 
60 1.0000 .9992 .9985 .9977 .9969 9962 9954 .9947 9939 9932 60 
61 9990 . 9982 .9974 . 9967 . 9959 9951 9944 .9936 .9929 9921 6] 
62 .9980 .9972 9984 . 9956 .9949 9941 .9934 9926 9919 9911 62 B 
63 .9969 .9961 .9 54 . 9946 . 9938 9931 9923 9916 9908 9901 63 
64 .9958 .9951 .9944 .9936 . 9928 .9921 9913 9906 9898 9891 64 y! 
— A a a es — ——— - = ————— -- — r 
W 
APPENDIX 4. Calculation of equivalent R 
section throughput volume. lt 
P ; . : ; it 
Acknowledgment This method of finding equivalent volumes are relatively small percent- N 
; ; ; section throughput volume is based on ages of the total secti 
This article was presented as a dis- an ‘tidied vahome mileage traveled x mple we sh a te ‘an ido ¢ 
é age : exa e we shall us ®) 
cussion at the 10th Annual Gas Tech- and may be used if the tite aiiaiion Silla a 
‘ ¥ ate stra 5 
nology Short Course, Texas A&I Col- ; . h 
lege, Kingsville, Texas, June 1-3, 1955. | __s P 
*k** Q 
U 
C 
a Be . & i. 
Q. = (>) 4-2 ae ~ 
L ¥ L 
—_—_—_ 
Pipeline ' 
Lo 
Cleaner J 7 
Q 
o£ » | 
Q. = Q— __Q2 
I L 
for BETTER cleaning of ‘a 
CRUDE LINES NOTICE: | 
2 
. 
PRODU CT LINES No change except the ) 
corporate name. We P 
still have the same 
NATURAL GAS LINES ownership, same Welding Saddles 
management, same 
address, same telephone, and use the same 45 years of experience | 
FOR DETAILS WRITE to render the same service under the same trade name—"PELCO.”’ 
ti 5 1 ‘ | | => 
7 PELICAN SUPPLY CO. INC 
Pipeline Cleaners Co. || — . ~ wwe oe 
: | P. O. Drawer 1108 Shreveport (84), Lo. 
Fort Madison, lowa | SEE YOUR NEAREST SUPPLY HOUSE 
(Formerly: Pelican Well Tool & Supply Company) 
] 
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Bethlehem High-Strength Gas Pipe is recommended for 
pipe-line compressor stations and other locations where 
severe vibrations or extremely high pressures are encountered. 

This pipe is fabricated from as-rolled plates of Mayari R, 
Bethlehem’s high-strength low-alloy steel. Mayari R has a 
yield point of 50,000 psi min, an endurance limit of approxi- 
mately 50,000 psi, high corrosion resistance and excellent 
workability and weldability. 


RESISTANCE TO FATIGUE—Mayari R steel’s endurance 
limit is unusually high—about 50,000 psi (60 to 75 pct of 
its tensile strength of 70,000 psi minimum). In addition, 
Mayari R steel is extremely ductile, with 22 pct minimum 
elongation in 2 in. Pipe fabricated from Mayari R plate has 
the exceptional endurance strength, extreme ductility and 
high impact qualities needed for handling vibration, pulsa- 
tion and variable shock-loadings. 


LIGHTER WALLS— When you use Bethlehem High-Strength 
Gas Pipe you can specify much lighter walls than with 





ordinary carbon-steel pipe. This results in savings in mate- 
rial, as well as in the cost of transportation, handling and 


field welding. 


WELDS READILY—Bethlehem High-Strength Gas Pipe is 
readily welded by following normal field-welding proce- 
dures, using mild steel electrodes. 


FOR NORMAL PIPELINE SERVICE we recommend Bethlehem 
Gas Pipe fabricated from carbon steel, meeting specifica 
tions ASTM A134 or API 5LX42. Comparative weights 
and test pressures for these grades of pipe, as well as for 
pipe made from Mayari R, are shown in the table below 

All grades of Bethlehem Gas Pipe are made in 40-ft 
lengths, with beveled or square ends, and in all diameters 
from 18 in. OD. We can grit-blast, prime, coal-tar enamel 
and wrap the pipe to your specifications. 

A phone call or letter to the nearest Bethlehem sales 
office will bring you full information about Bethlehem 
Gas Pipe, in Mayari R or carbon-steel grades. 


Comparative Maximum Test Pressure: MAYARI R, API 5LX42 and ASTM A134 Steel Pipe 








955 





Ya IN. THICK Ye IN. THICK Y. IN. THICK ¥%, IN. THICK TIN. THICK 
Pipe Test Pressure psi Test Pressure psi Test Pressure psi Test Pressure psi Test Pressure psi 
oD Wt Ib Mayari APL ASTM | Wtlb Mayari API ASTM Wt lb Mayari API ASTM Wt lb Mayari API ASTM Wt lb Wayari API ASTM 
In. per ft R  5Lx42 Al34* | per ft R 5x42 A134* per ft R  5Lx42 A134* perft R  5Lx42 A134* per ft R  5Lx42 Al34* 
18 49 1180 990 665 73° (1770 1490 §=©960 96 2360 1985 1275 
20 54 1120 920 575 81 1590 1340 860 107. 2130 «©1785 «1150 
22 63 965 820 520 93 1450 1220 815 118 1935 1630 1040 
24 67 «885 6750 86475 99 1330 1120 745 130 1770 1490 955 
26 73 820 690 440 107. 1225 1030 690 141 1635 1380 880 202 2450 2050 1325 
28 79 760 640 405 117 1140) «955 640 153. 1515 1275 820 219 2270 1910 1225 
30 85 710 595 380 125 1060 895 600 164 1415 1190 765 235 2130 1785 1145 
32 92 665 560 355 134 1000 835 560 176 1325 #1115) = =715 252 1990 1675 1075 330 2650 2230 1430 
34 97 625 525 335 143° 940 «6785 = 505 187 1250 1050 675 268 1875 1575 1010 352 2500 2100 1350 
36 105 590 «6495 9315 152. 885 750 480 200 1180 980 635 285 1770 1490 950 374 2360 1980 1275 
42 118 «505 425 270 173 760 640 410 228 #1010 850 545 334 1525 1275 815 440 2020 1700 1090 
48 135 440 375 235 199 665 560 360 263 «885 6745 = «475 384 1325 WIS 715 506 1770 1485 955 
60 170 «©6355 «6300S «190 252 530 4450 285 331 710 595 380 483 1060 890 570 638 1415 1190 765 
72 210 «295 250 ©6160 306 4440 375 240 403 590 497 320 582 885 740 475 770 1180 «6990 §=— 635 
84 238 «36250 «6215-135 353 380) = 320 205 464 505 425 270 672 755 635 410 902 1010 850 545 
































*ASTM A283 Grade B, to be used when ordering to ASTM A134 Specification. If 
ASTM A283 Grade C is used instead, the test pressures may be increased by 11 pct. 
Pipe can be furnished in diameters intermediate to those shown above. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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Test pressures above are based on stressing steel to 85 pct of minimum yield point 
Mayari R—85 pet of yield point = 42500 psi 
API 5LX42—85 pct of yield point = 35700 psi 
ASTM A134—85 pet of yield point = 22950 psi 

Formula used: P = 2ts 
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Line Projects 








Railroad crossing being bored near Pittview, Alabama, is part of work being done 
by Engineering Construction Company, Tulsa, for the Southeast Alabama Gas District, 
which includes 150 miles of 6, 8, and 10-in. natural gas line. H. A. Hane Company, 
Garnett, Kansas, has subcontract for the more than 40 bored crossings to be made 
on the contract. 


Northern Plans Lines 
For lowa Storage Field 

Northern Natural Gas Company has 
asked the FPC for authorization to 
construct and operate pipe line facili- 
ties to be used in connection with the 
large-scale testing of a natural gas reser- 
voir near Redfield, Iowa. 

The FPC last August authorized 
Northern to construct temporary facili- 
ties to be used in conducting prelimi- 
nary injection tests at the proposed 
reservoir. Northern said that those tests 
demonstrated that suitable storage 
sands exist, and that it is now ready to 
go forward with large-scale testing. 

Northern plans to construct a total 
of about 28.4 miles of 30-in. pipe line 
extending from its Ogden compressor 
station to the storage site, a gathering 
system in the storage area connecting 
approximately 11 wells, a dehydration 
unit, and other miscellaneous facilities. 
The company also proposes to add cer- 
tain accessory equipment and to make 
certain rearrangements at the Ogden 
compressor station so that it will have 
adequate pressure into the proposed 
30-in. line to permit injection into stor- 
age without further compression in the 
field. Total estimated cost of all the 
facilities involved is $4,816,000 in- 
cluding about $1,666,500 for the gath- 
ering system dehydration unit, wells, 
and miscellaneous equipment. 
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El Paso, Coast Firms 
Have New Gas Agreements 

Pacific Gas and Electric Company, 
Southern Counties Gas Company and 
Southern California Gas Company 
have reached agreements with El Paso 
Natural Gas whereby the latter will 
supply an additional 450,000,000 cu 
ft of gas daily to the three major utility 
companies. The new agreements add 
250,000,000 cu ft to contracts for 200,- 
000,000 signed last summer, and will 
increase the amount of natural gas to 
be imported into California to about 
2 billion cu ft daily. 

Canadian natural gas is proposed as 
a supplement to the domestic supply, 
with importations of gas from the 
Peace River area in Canada, thus mak- 
ing additional San Juan Basin Gas 
available for delivery to California. 
The proposal hinges upon the comple- 
tion of the Pacific Northwest Pipe Line 
from the San Juan Basin, authorized 
by the FPC last year. 

To bring the new gas to California, 
El Paso Natural would parallel its pres- 
ent line from the San Juan Basin to the 
California-Arizona border at Topock. 
PG&E would then parallel its existing 
pipe line to distribution points in the 
San Francisco Bay area while the 
Southern California companies would 
build a completely new pipe line from 
Topock to Southern California. 








Pacific Northwest 
Construction Progressing 

Work is well underway on Pacific 
Northwest Pipe Line Corporation’s 
1466-mile natural gas line from the 
San Juan Basin to the Pacific North- 
west. Some 14 engineering survey crews 
are at work, accompanied by a full 
complement of right-of-way and land 
acquisition personnel. 

Aerial surveys have been completed 
over the entire route. Pipe is being de- 
livered at a rate of 100 miles per 
month, and 80 per cent of the main 
line pipe has been contracted for. De- 
livery rates are expected to be increased 
during the next few months. 

Construction is underway (see Pipe 
Line Projects, June issue of The Petro- 
leum Engineer, page D-65) and sites 
for compressor stations on the southern 
end of the line have been selected, pre- 
liminary drawings made, and compres- 
sor equipment ordered. 


Four Contractors to 
Build Butte Pipe Line 


Four contracts have been awarded 
by Butte Pipe Line Company for its 
projected 452-mile crude oil pipe line 
in Montana and Wyoming. Shell Pipe 
Line Corporation is acting as agent for 
Butte Pipe Line on the project. 

Associated Pipe Line Contractors, 
Houston, Texas, was successful bidder 
on two contracts. They will build sec- 
tions 1 and 2 of the Butte Pipe Line, a 
total of 227 miles of 16-in. line from 
the Montana-Wyoming state line south 
to Guernsey, Wyoming. Anderson 
Brothers Corporation, Houston, was 
awarded a contract to build: 88% 
miles of 10-in. line from Poplar, Mon- 
tana, to Glendive, Montana. 

O. R. Burden Construction Com- 
pany, Tulsa, was given a contract to 
build section 3, which consists of 15 
miles of 12-in. and 88 miles of16-in. 
line in southeastern Montana. 

Incorporated into the line will be 33 
miles of existing 12-in. south of Glen- 
dive, Montana. 


New York Gas Line 


Loop Approval Sought 
New York State Natural Gas Corpo- 
ration, Pittsburgh, Pennsylvania, has 
applied to the FPC for authority to 
build approximately 21 miles of nat- 
ural gas transmission line, paralleling 
a section of existing line, in Wyoming 
and Livingston counties, New York. 
The proposed new line would com- 
plete the looping of the company’s ex- 
isting Line No. 14, which extends from 
a point in Potter County, Pennsylvania, 
to a connection with Rochester Gas 
and Electric Corporation near Cale- 
donia, New York. Total estimated cost 
of the new facilities is $1,225,000. 





THE PETROLEUM ENGINEER, July, 1955 






















por 





tro- 
sites 
lern 
pre- 
res- 


‘ded 
r its 
line 


- for 









15-LB. ASBESTOS Pipe Line Felt— 


A heavy-duty material particularly suitable for severe 
soil conditions or where a heavier material than J-M 
Transhield is desired. Provides long life, toughness, flexi- 
bility, resistance to rot, decay, cracking, and impact. 
J-M 15-lb. Asbestos Felt now protects more than 100,000 
miles of oil and gas pipe lines. Widths 2” to 36’. Rolls 
any length desired. 








TRANSHIELD Asbestos Felt — 


This newly developed low cost pipe line protecting wrap- 
per is designed for average soil conditions. It is reinforced 
with continuous glass yarns, parallel spaced on 4’ centers 
to give tear-free application strength. Made of coal-tar 
saturated asbestos, it acts as a continuous barrier to shield 
pipe line enamels from earth loads and soil stresses. 





TRANTEX® Polyvinyl Tape— 


A widely used coating where ease of application is im- 
portant... over field welded joints of mill-wrapped pipe 
... for rush coating needs. Pressure-sensitive . . . sticks 
to pipe on contact, forming a firm stable bond. Can be 
cold-applied by hand or with simple wrapping machines 
In rocky soils, an outer wrap of J-M Transhield or J-M 
15-lb. Asbestos Pipe Line Felt is recommended. 


For further information about Johns-Manville Products for Pipe Line Protection, 
write to Johns-Manville, Box 60, New York 16, N. Y.; in Canada, 199 Bay St., Toronto I, Ont, 


HNS MANVILLE 


VY Johns-Manville 
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PRODUCTS FOR 
PIPELINE PROTECTION 
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Projects 


TGT, FMC Buy, Will 
Operate Butadiene Plant 


Petro-Tex Chemical Corporation 
has been formed to operate the Hous- 
ton, Texas, butadiene plant recently 
acquired jointly by Tennessee Gas 
Transmission Company and Food Ma- 
chinery and Chemical Corporation. 

The plant, second largest of its kind 
in the nation, was sold for $24,197,000 
by the government in April to FMC, 
which had contracted with TGT for 
equal joint participation in its purchase 
and operation. The plant has the ca- 
pacity to manufacture 90,000 short 
tons annually of butadiene. 


Service Building New 
Kansas Pump Station 

Service Pipe Line Company has 
started construction of a modern crude 
oil pump station north of Natoma in 
Osborne County, Kansas. When com- 
pleted in late September, the new sta- 
tion will replace the old Laton Station 
nearby that has served West Kansas 
crude oil producers since 1941. The old 
station was outmoded last November 
when Service Pipe Line Company com- 
pleted a 625-mile large-diameter crude 
oil pipe line from Ft. Laramie, Wyo- 
ming, to Freeman, Missouri. 

Before completion of the new line, 








the company’s Laton Station pumped 
West Kansas crude oil to Washington, 
Kansas, on the old Wyoming-Missourj 
line that cut across Nebraska. The old 
station now pumps West Kansas crude 
and helps relay Rocky Mountain and 
Denver-Julesburg Basin production to 
the main system at Freeman. It is 
pumping at capacity, which has been 
temporarily increased by installing a 
portable pumping unit in the station 
yard. 

Two 2000-hp, high-speed diesel units 
housed in a modern structure will pro- 
vide pumping power for the new sta- 
tion. They will replace two 500-hp die- 
sel units and one temporary unit in the 
station yard. 

Company Officials estimate that by 
the end of this year Laton Station daily 
will be injecting 33,000 bbl of West 
Kansas crude and relaying some 90,000 
bbl of Rocky Mountain crude through 
the new line. Two 110,000-bbl tanks 
were completed at Laton Station this 
spring. They will facilitate the handling 
of the increased pumpings. Laton Sta- 
tion is located in the company’s Gor- 
ham district, supervised by District 
Superintendent Joe Thomasson. 


TGT Acquires Bay 
Petroleum Interests 

Agreement has been reached for the 
sale to Tennessee Gas Transmission 
Company of a portion of the assets of 
the Bay Petroleum Corporation, Den- 
ver, Colorado. The properties to be ac- 
quired by TGT include oil and gas pro- 
ducing properties located principally in 
Texas, Kansas, Oklahoma, Colorado, 
and Wyoming; and two refineries, one 
at Denver and the other at New Or- 
leans. Expediture by Tennessee Gas 
will approximate $19,000,000. 























CLEANING & PRIMING MACHINES 


Line-Traveling Over-the-Ditch or 


Construction Practices 
Stationary Yard and Railhead Types 


Bulletin Now Ready 


Publication of the new API Bul- 
letin 1105, covering pipe line construc- 
tion practices, contractual agreements, 
and specifications, has been announced 
by the API Division of Transportation. 

The bulletin is the result of compos- 
ite work and judgment of a representa- 
tive group of pipeliners, both com- 
panies and contractors. Copies are 
available for $1.50 per copy from J. 
A. McNally, API, 50 West 50th, New 
York 20, New York. 


ALSO: Coating and Wrap- 
ping Machines — line 


Dependable machines developed 
through years of actual experience 
in serving the Pipeline Industry. 
Machines for every job and con- 
dition. For pipe sizes from 2” to 
36”. Outstanding is Perrault’s 
Model ER machine with counter- Asbestos Felt Wrap, Kraft 
rotating heads which cleans with Wrap, and Rock Shield. 
any combination of knives, * 
brushes or cutters from both 
directions at once. The counter- 
rotation reduces torque on pipe 
to a minimum, making opera- 
tion and cradling easy. Call 
Perrault for a demonstration 
and be convinced it is best 
for your jobs. 


traveling or stationary. 
Tar-Heating Kettles, Patch- 
Pots, Burners and Acces- 
sories. Glass Pipe Wrap, 


AND: 
Lowering-In Cradles, Ad- 


Pneumatic-Tired 


justable Pipe Cradles, 
Five-Roller Cradles, Tongs, 
Belts, Slings, Hooks, Line- 

Hand Tools. 
Supplies and 


| Houston-Based Company 
Changes Firm Name 


The name of Pan American Pipe 
Line Company, with headquarters at 
Houston, Texas, has been changed to 
American Oil Pipe Line Company, 
Ira O. Walker, president of the com- 
pany has announced. There will be no 
change in officers or management. 


up Clamps. 
Materials, 





Equipment of every sort. 








o 
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Tuloma Awarded Contract 
On Illinois Station Job 

Contract for construction work in 
the revision of Natural Gas Storage 
Company of Illinois’ compressor sta- 
tion at Herscher, Illinois, has been 
awarded to Tuloma Builders, Inc., of 
Tulsa, Oklahoma. 

Work began in June and is expected 
to be completed in October. Revision 
includes a dehydration plant and con- 
struction of a desulfurization plant. 
Also included in the work is erection 
of an injection gas cooling tower. 


Corrosion Short Course 
For Washington University 

A 5-day Short Course on Corrosion 
sponsored jointly by Washington Uni- 
versity, St. Louis and Greater St. Louis 
Section, National Association of Cor- 
rosion Engineers will be held Septem- 
ber 12-16 inclusive. The course will in- 
clude sessions on corrosion theory, 
metallurgical and mechanical factors, 
types of corrosion, designing to prevent 
corrosion, treatment of environments, 
selection of materials, cathodic protec- 
tion, and protective coatings. 


Power Shovel-Crane 
Operation Manual Offered 

A manual describing 125 ways to 
improve operation of power shovel- 
cranes, designed for the operator, 
has been published by the Power Crane 
and Shovel Association. The handy, 
pocket-sized manual is available from 
the association for 15 cents. Address is 
74 Trinity Place, New York 6, New 
York. The manual is also available free 
to students in engineering schools and 
colleges. 


Trunkline, Panhandle 
Planning Expansion 

Trunkline Gas Company has applied 
to the FPC for authority to construct 
eight new compressor stations and 24 
miles of pipe line on its transmission 
system to enable it to sell additional 
natural gas to Panhandle Eastern Pipe 
Line Company. Panhandle has also 
filed application with the FPC request- 
ing authorization to install a total of 
16,000-hp additional compressor ca- 
pacity at three existing stations to en- 
able it to take the additional gas from 
Trunkline. Total estimated cost of Pan- 
handle’s proposed new facilities is 
$3,714,000. 

Trunkline’s eight proposed new com- 
pressor stations would be located along 
the route of its system in Texas, Louisi- 
ana, Mississippi, Tennessee, and IIli- 
nois. Their total capacity would be 
56,000-hp. The company also plans to 
build about 24 miles of pipe line paral- 
leling sections of its existing system in 
Texas. Total estimated cost of the 
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Trunkline project is approximately 
$18,700,000, including about $1,000,- 
000 to be spent for gathering facilities 
for a new gas supply in the Gulf Coast 
area. 

The new facilities would increase the 
peak day capacity of its system by 85,- 
000,000 cu ft, from 290,000,000 to 
375,000,000 cu ft. Panhandle’s new 
facilities would enable it to transport 
an additional 80,000,000 cu ft per 
day which it plans to purchase from 
Trunkline. The remaining 5,000,000 
cu ft available by reason of the pro- 
posed expansion apparently would be 
sold to customers along the route of 
Trunkline’s system. 





when the 


they’ll b 


They‘re ‘‘out of this world’ 


already — according to 


pipeliners who use them. 
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Bolivian Pipe Line 
Studies Completed 


Engineering studies on the extension 
of a crude line from the Chilean port 
of Arica northwest to Sicasica, Bolivia 
have been completed for the Bolivian 
government by Williams Brothers 
Tulsa. 

The proposed 285-mile link between 
Sicasica and Arica will rise to a height 
of nearly 13,600 ft at certain points in 
Chile. It reportedly would be the high 
est pipe line in the world. The line 
capacity would be 30,000 bbl per day 
and will be 10 or 12-in. diameter. 


THEY’RE NOTED FOR: 
@ SIMPLICITY OF DESIGN 
@ DEPENDABILITY OF 

PERFORMANCE 


in all kinds of lines 6” through 14” sizes 


BOX 4038 





TULSA 9, OKLAHOMA 


REPRESENTATIVES (with their feet firmly on the earth) 


Houston « Pittsburgh * Kenilworth, N. J. 


¢ Amarillo * Casper * Provo, Utah « Joliet, Ilinois 


Los Angeles * San Francisco * Bartlesville, Okla. * Edmonton «+ London, Ontario * Calgary 
Buenos Aires * Durban, Natal, South Africa 
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AGA Measurement Report Mic! 
No. 3 Published Line 
“Orifice Metering of Natural Gas, M 
Gas Measurement Committee Report recei 
No. 3” has just been published by the miles 
American Gas Association. This man- an a 
ual covers recommendations relating to com] 
the use of certain types of orifice meters Mict 
used in the measurement of natural TI 
gas. Report No. 3 supplements Report mate 
No. 2, first published by. AGA in 1935, 000, 
Since 1948 extensive additional re- tioné 
search, sponsored by AGA and others, for ¢ 
has contributed to the new material in- tomé 
cluded in Report No. 3. and 
Generally, all the data in the No. 3 addi 
Report are quite similar to those in- avail 
cluded in Report No. 2 except that > Line 
new data, based on current research, T 
have been added to cover a much wider tend 
range of condtions. Zilw 
Report No. 3 will include the follow- — the. 
ing features: will 
1. Data on larger diameter and dor 
heavier wall thickness metering buil 
runs. June 
2. Details on specifications and tol- 
erances of orifice metering in- She 
stallations. Col 
3. A method of evaluating super- T 
compressibility factors. Dor 
The pressure base for the basic ori- Mic 
fice factors has been changed from gan 
14.4 to 14.73 psia; however, a table is Ltd 
given that expedites the computation fielc 
e,) of gas flow in terms of any contractural tatic 
it 4 rotecte pressure base. serv 
eee trol 
° ® Two-Year Delay 35° 
S Given Westcoast . 
| umMmds iC = nd me Permission to extend construction Fiv 
time for a two-year period has been Me 
When you want to put them in fast and Then, Bitumastic 70-B was applied, to given Westcoast Transmission Com I 
be sure they'll last, you won’t go wrong a thickness of “42 in. Finally, coal-tar pany, Ltd., by the Canadian Board of cha 
doing a pipeline job like this. The illus- saturated asbestos pipeline felt wrapper lransport Commissioners on the firm's Lal 
tration shows work in the last 10-mile was applied to furnish a protective bar- proposed 650-mile, $162,000,000 Brit- bee 
link in a network that now brings’ rier against damage during handling ish Columbia natural gas line. dire 
natural gas all the way from the Gulf and back-filling. All of these operations Authority was also given the com- 
Coast of Louisiana to Washington were performed over-the-ditch with a pany to increase the pipe line diameter Ho 
County, Pennsylvania a distance of 38 to 44 foot section being run in, on from 24 to 30-in., and to eliminate hee 
over 1,000 miles. the average, every wOmmies. laterial lines in several areas, where apy 
Because of the urgent need for gas, It will pay you to specify Bitumastic local fi ‘Il tak li : 
installation speed was of utmost im- Enamel for your next gas or oil pipe- | — bon ee oe wit 
portance. Permanence and strength, of _ line. Many lines, protected by this dura- | Westcoast s line will bring gas from Kn 
course, were paramount considerations. ble enamel 20 or more years ago, are the Peace River area in the British Col- act 
To insure these factors, steel pipe and _ still in excellent condition today. Get umbia-Alberta area southwest to Van- 44 
Bitumastic 70-B Enamel were selected. in touch with us for complete details couver and then to the international pre 
Machine cleaned, the pipe was given and estimates. border, where deliveries will be made tes 
a coat of Bitumastic 70-B Primer. to the Pacific Northwest Pipe Line. chi 
Current construction plans call for Mi 
deliveries of gas to Vancouver area by eng 
late 1956 and to Pacific Northwest's 
MaDe ONtY OY ee line by September, 1957. Approval of Al 
the FPC is still needed on the PNWPL- GC 
KorPen TUMAST 3 | AM 3 LS Westcoast arrangement. Eventual ca- 
pacity of the line will be 660,000,000 be 
cu ft daily, with 400,000,000 cu ft hs 
KOPPERS COMPANY, INC. Sal going nto the US: Intl to JG 
Tar Products Division, Dept. 751-T, Pittsburgh 19, Pennsylvania “hhh 50,000,000 con will tee fae Brit: sta 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA ish Columbia. int 
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Michigan Gas Storage 
Line Plans Okayed 


Michigan Gas Storage Company has 
received FPC approval to construct 36 
miles of 16-in. pipe line and to install 
an additional 3300-hp at an existing 
compressor station on its system in 
Michigan. 

The new facilities, which are esti- 
mated to cost approximately $2,572,- 
000, will be used to withdraw addi- 
tional storage gas in the winter season 
for delivery to the company’s sole cus- 
tomer, Consumers Power Company, 
and to enable Michigan Gas to receive 
additional supplies of gas, as it becomes 
available, from Panhandle Eastern Pipe 
Line Company. 

The 36 miles of new line will ex- 
tend from Mt. Pleasant Junction to 
Zilwaukee Junction in Michigan, and 
the additional compressor horsepower 
will be installed at the company’s Free- 
dom station. The company also will 
build regulating facilities at Zilwaukee 
Junction. 


Short Canada Gas Line 
Company Formed 

Two Calgary firms, New British 
Dominion Oil Company, Ltd., and 
Mid-Con Oil and Gas, Ltd., have or- 
ganized the South Alberta Pipe Lines, 
Ltd., to carry gas from the Etsikom 
field of Southern Alberta for transpor- 
tation to Medicine Hat, Alberta. Re- 
serves to be tapped by the line are con- 
trolled 65 per cent by New British, and 
35 per cent by Mid-Con. 


Five AGA Laboratories 
Men Advance to New Roles 

Promotions and organizational 
changes recently made at the AGA 
Laboratories at Cleveland, Ohio, have 
been announced by Edwin L. Hall, 
director. 

Two veteran engineers, Frank E. 
Hodgdon and Russell V. Myer, have 
been named assistant directors. These 
appointments were made concurrently 
with the retirement of Kenneth R. 
Knapp on April 30, after 26 years of 
active service with the laboratories and 
44 years with the gas industry. Others 
promoted were Carl F. Geltz to chief 
testing engineer, Thomas Leitch to 
chief inspection engineer, and Frank 
Miller to assistant chief inspection 
engineer. 


Alberta Gas Trunk Plans 
Get Provincial Approval 
Approval has been given by the Al- 
berta Government department of high- 
Ways and the Petroleum and Natural 
Gas Conservation Board for the first 
stage of construction of the proposed 
internal trunk line gathering system for 
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natural gas to supply the projected 
Trans-Canada pipe line at the Alberta- 
Saskatchewan border. 

Under the first stage proposal, three 
groups of fields will be linked by main 
feeder lines. Pincher Creek, requiring 
121 miles of 22-in. line, will be rated 
for delievery of 180,000,000 cu ft daily 
ultimate capactiy, the line running 
northeast to a point between Bassano 
and Brooks, from which the main line 
of the Alberta Gas Trunk Line Com- 
pany Limited is to run east to the pro- 
vincial boundary. 

The Cessford field, from which 121,- 
000,000 cu ft daily is to be drawn, will 


A Every business has a “fatigue factor” in production efficiency. 


Projects 


be tied in with a composite line, taking 
in the three sectors of Sunnynook, Cess- 
ford, and Steveville, using diameters 
ranging from 8 to 20-in., connecting 
with the main line at Princess. From 
the Provost field, close to the Saskatche- 
wan border, the third connecting line 
will be 16 and 18-in., picking up the 
Sibbald field, close to the provincia! 
gate, by a 6-in. lateral. 

Engineering contract for the entire 
system was awarded several months 
ago to Dutton-Williams-Mannix of Cal- 
gary, which has just completed its full 
report on the project with estimated 
costs and specifications. 





A man gets tired . . . his work slows down. . . he makes more 
mistakes . . . and the company loses money! Often without their 
knowledge, the handling of heavy equipment tires your pipeline 


welding crew. 


Now, for the first time, there is a semi-automatic pipe cutting and 
beveling machine available which is so light it can be manhandled 


without serious operator fatigue. 


The “ACHIN’ BACK” that’s costing 


you dough! 












40% Lighter . . . Through an exclusive metal manufacturing 
process, the H&M Pipe Beveling Machine Company has 
reduced the weight of their equipment by 40%. The #5 
machine, used on 28” to 36” diameter pipe, formerly 
weighing 155 Ibs. now weighs only 95 Ibs. and can be 
easily handled by two men. Weight reductions on other 
machines are proportionate. For detailed information, write 
today to: H&M, 311 East 3rd St., Tulsa, Oklahoma. 


U. S. Trademark Reg. 


311 £. THIRD @ TULSA, OKLA. @ PHONE 3-024) 






PIPE BEVELING MACHINE 
COMPANY 
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“Is the 
Protection You Buy 
TIME-TESTED Like 
NN OV NTI 


.-- the Quality 
Coal Tar Coating 

































There is one dependable 
yardstick for measuring 
the quality of protective 
material: How does it 
stand up over years of 
service? 

You don’t have to ex- 
periment when you 
specify TAPECOAT. It is 
quality coal tar coating, 
and coal tar is nature’s 
own defense against cor- 
rosion. 

Since 1941, when it 
was introduced as the 
first protective coating 
in handy tape form, 
TAPECOAT has proved its 
ability to keep vulner- 
able steel surfaces in 
“like new’’ condition 
year after year. That’s 
why it is specified by 
those who know that 
continuing protection 
is the first considera- 
tion. 

For 14 years, TAPE- 
COAT has provided de- 
pendable protection on 
pipe, pipe joints, tanks, 
etc., above ground and 
under ground. 

TAPECOAT comes in 
handy rolls in widths 
from 2” to 24”. It’s easy 
to apply and the coal tar 
provides both bond and 
protection at the same 
time. 


Write for brochure and 
recommendations on your 
corrosion problem. 


The 


TAPECOAT 
Company 


Originators of Coal Tar 
Tape Protection 


1533 Lyons Street - Evanston, Illinois 
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With the 
PIPE LINE 
CONTRACTORS 


@ Missouri Valley Dredging, 22 William 
Street, Omaha 8, Nebraska. Has approxi- 
mately 6400 ft ditch and backfill on Hud- 
son River Crossing near Dobbs Ferry, 
New York for Tennessee Gas Transmis- 
sion. Also has two 30-in. crossings, Sabine 
River near Deweyville, Texas, and Bayou 
Courtableau, Port Barre, Louisiana, for 
Texas Eastern Transmission. 


@ Pipe Line Contracting and Drilling Com- 
pany, P. O. Box 165, Lemoyne, Pennsylvania. 
Has 46 miles of 26-in. in three loops in 
West Virginia and Maryland for Atlantic 
Seaboard Gas Corporation. Also has 12 
miles of 12-in. for Owens-Libby-Owens in 
Wayne County, Westt Virginia, and 12 
miles of 6 to 16-in. in Kanowha County, 
West Virginia, for Hope Gas Company. 


@ Williams Brothers, National Bank of Tulsa 
Building, Tulsa, Oklahoma. Has 160 miles of 
6-in. for Bolivian government, oil line. Has 
115 miles of 30-in. between Toledo and 
Cleveland, Ohio, for East Ohio Gas Com- 
pany. Has 72 miles of 30-in. in Virginia 
for Transcontinental Gas Pipe Line Cor- 
poration. Has 120 miles of 30-in., sections 
II and III, between Gillis, Louisiana, and 
the Mississippi River, for Texas Eastern 
Transmission Corporation. 


@ Oklahoma Pipe Line Constructors, 6612 
Harry Hines Boulevard, Box 13227, Dallas, 
Texas. Has 115 miles of 24-in. between 
Mansfield and Lackawaxen, Pennsylvania, 
for Tennessee Gas Transmission Com- 
pany. N. L. “Cajun” Arie and Guy Craft, 
superintendents at Honesdale and Troy, 
Pennsylvania. 


@ Engineers Limited Pipe Line Company, 225 
Bush Street, San Francisco, California. Has 
37 miles of 16 and 20-in. in Washington 
for Trans Mountain Oil Pipe Line 
Company. 


@ H. C. Price Company, Box 1111, Bartles- 
ville, Oklahoma. Has 35 miles of 26-in. 
loops in Ohio and Pennsylvania for Ten- 
nessee Gas Transmission Company. Also 
has for TGT approximately 18 miles of 
24-in. connecting Harrison and Hebron 
Storage fields and 50 miles of mainline, 
24-in. Also has 77 miles of 26-in. in 
western Kentucky and Tennessee in six 
main line loops, plus 72 miles of 12-in., 
37 miles of 10-in. and 5 miles of 8-in. in 
Indiana, for Texas Gas Transmission 
Corporation. Also has 134 miles of 30-in. 
for Texas Eastern Transmission between 
Mississippi River and Jackson, Missis- 
sippi. Also has (with Houston Contract- 
ing Company) 783 miles of 30-in. be- 
tween Detroit and Louisiana-Arkansas 
line for American-Louisiana Pipe Line, 
of which 400 miles will be built in 1955, 
185 by Price and 215 by Houston. 


@ H. L. Gentry Construction Company, Box 
32, Perrysburg, Ohio. Has 18 miles of 20-in. 
in West Virginia for United Fuel Gas 
Company. Also has 35 miles of 8-in. for 
Tri-State Pipe Line Company between 
Findlay and Harpster, Ohio. 


@ Sheehan Pipe Line Construction Company, 
514 National Bank of Tulsa Building, Tulsa, 
Oklahoma. Has 6600 ft of 16-in. river 
crossing on Red River near Ringling, Ok. 
lahoma, for Sinclair Pipe Line Company, 
Also has 49 miles of 8-in. between Boot 
and Fullerton, Pennsylvania, for Keystone 
Pipe Line Company. 


@ Panama-Williams Company, Melrose Build. 
ing, Houston, Texas. Has 36 miles of 30-in. 
and 31.4 miles of 36-in. in South Caroling 
and North Carolina for Transcontinental 
Gas Pipe Line Corporation. W. H. Shiflett, 


superintendent; Lloyd Evans, assistant 
superintendent; Hank Scherer, office 
manager. 


@ O. R. Burden Construction Corporation, 
6702 East 21st, Tulsa, Oklahoma. Has 3] 
miles of 30 and 36-in. in Louisiana for 
Transcontinental Gas Pipe Line Corpora- 
tion. Also has 120 miles of 12 and 14-in, 
between Midland and Corsicana, Texas, 
on looping project for Magnolia Pipe Line 
Company. Also has 103 miles 12 and 16- 
in. for Butte Pipe Line Company between 
Hammond and Cabin Creek, Montana. 


@ H. B. Zachry Company, Box 2570, San 
Antonio, Texas. Has 67 miles of 30-in. for 
Texas Eastern Transmission between 
Jackson and Kosciusko, Mississippi. 


@ R. H. Fulton & Company, Box 1526, Lub- 
bock, Texas. Has 55 miles of 30-in. steel 
water line for City of Colorado Springs, 
Colorado. Has 137 miles of 6-in. for Okan 
Pipe Line Company (subsidiary of War- 
ren Petroleum Company, Tulsa) from 
Tulsa to Cushing and westward in Okla- 
homa to Enid and Helena. Has 150 miles 
of 8-in. between Tucson, Arizona, and 
Lordsburg, New Mexico, for Southern Pa- 
cific Pipe Lines. Has 160 miles of 26-in. 
for Pacific Northwest Pipe Line between 
Moab and Jensen, Utah. Has 256 miles of 
22-in. between Rock Springs and Laramie, 
Wyoming, for Colorado Interstate Gas 
Company. 


@ Associated Pipe Line Contractors, Box 
13216, Houston, Texas. Has 63.5 miles of 
36-in in Louisiana and Mississippi and 
71 miles of 30-in. in Virginia and Mary- 
land for Transcontinental Gas Pipe Line 
Corporation. Also has 77 miles of 26-in. 
between Jensen, Utah and Green River, 
Wyoming, for Pacific Northwest Pipe 
Line. Also has 227 miles of 16-in. for 
Butte Pipe Line between Guernsey, Wy- 
oming, and the Montana line. 


@ B&M Construction Corporation, Oklahoma 
City, Oklahoma. Has contract for construc- 
tion of 500 miles of 12-in. products line 
from Cadiz to Zaragoza, Spain, for U. S. 
Navy as part of joint venture. A. C. Mon- 
tin, project manager, in care of Hilton 
Hotel, Madrid, Spain. Job started June 1, 
1955. Also has 90 miles of 22-in. between 
Sage, Wyoming, and Lava Hot Springs, 
Idaho for Pacific Northwest Pipe Line. 


@ Houston Contracting Company, 2707 Fern- 
dale Place, Houston 6, Texas. Has 84.8 miles 
of 36-in. (with H. C. Price Company) in 
Alabama and Georgia for Transconti- 
nental Gas Pipe Line Corporation. Also 
has 14 miles of 20-in. for Texas Gas 
Transmission Corporation near Minden, 
Louisiana. Has 140 miles of 22-in. for 
Colorado Interstate Gas Company from 
Laramie, Wyoming, to Denver, Colorado. 
Also has 59 miles of 30-in. for Texas East- 
ern Transmission between Lake Charles, 
Louisiana, and Beaumont, Texas. Also 
Lhas (with H. C. Price Company) 783 
miles of 30-in. for American-Louisiana 
Pipe Line. Some 400 miles to be built i0 
1955, 215 by Houston and 185 by Price. 
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Koppers Porous Chrome* 
Rings. Porous chrome sur- 
face holds and distributes oil 
during break-in. Seats quick- 
ly. This chrome prevents 
grit from embedding in ring 
surface. Prevents cylinder: 
wall scratching. Reduces 
wear 50%. Last 4 times 
longer than other rings. 





. Here’s proof that Koppers Piston Rings increase operating efficiency. 
es 0 


and Prior to using Koppers Conformable Oil Rings, a pipe line company reported 
— average oil consumption as approximately 3500 to 4000 horsepower hours 
>6-in. per gallon. Now they are getting 2 to 3 times that much. 
Pie In addition to this large saving in oil consumption, they find they get longer 
periods of satisfactory operation between overhauls. 
Wy = ‘ : : 
As a result, this pipe line company has adopted Koppers Piston Rings as 


home standard equipment on all their 122” x 13” turbo-charged engines. 

struc- . ‘ ; ; ea ‘ , 

s line Does this suggest possible savings in your operation? Less oil consumption? 
U. S. Less down time, lower labor costs? Then investigate Koppers Porous Chrome* Koppers Conformable Ring 


Mon- . 1 D: . . : os 
Tilton and Conformable Oil Rings. And install them next time you have a piston  =™aintains constant unit 


: : : pressure for positive oil con- 
— 7 sepeacement job. trol. Conforms readily to 


: a : : . : : meet cylinder distortion be 
rings, Write for special assistance from our experienced technical staff. No obli- — Giice ‘Gexible ee” eae 
gation, of course ....and mail the coupon for special conformable ring folder. member is pressed outward 
’ Fern- by abutment type spring 

miles which exerts uniform radial 


yy) in pressure around entire cir- 
‘2. \ AMERICAN HAMMERED 


conti- 
*Van der Horst Process 












Also 
; Gas 
inden, 
KOPPERS COMPANY, INC., Piston Ring Dept., 1597 Hamburg Street, Baltimore 3, Md. 


from Gentlemen: Please send me full information on your Conformable Oil Ring. 


I 

| 
yrado. | 
 East- | 
ares, METAL PRODUCTS DIVISION © KOPPERS 
Also COMPANY, INC. @ Baltimore, Maryland 
| 

| 

| 

1 





Name 


Company RENEE ES ne 


) 783 
‘isiana 
uilt in 
Price. 


This Koppers Division also supplies industry with 
Fast's Couplings, Aeromaster Fans, Koppers 


. Address. siunesqsnwusaunennenhim Se ee ee eee KSkGcsacvGunutwaneces« 
Electrostatic Precipitators and Gas Apparatus. 






Engineered Products Sold with Service 
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ge oO on 9 T ¢ OAT A me Ee @ Midwestern Constructors, Inc., 402 North 


Boulder, Tulsa, Oklahoma. Has 14.5 miles 

of 30-in. and 53.5 miles of 36-in. ip 

we - AP DIRT Alabama for Transcontinental Gas Pipe 
Line Corporation. Also has 95 miles of 

22-in. between Lava Hot Springs, Idaho, 


AND MOISTURE! 2 


@ Williams Pressure Service Company, 422 
Commercial National Bank Building, Shreve- 
port, Louisiana. Has test on 200 miles of 
8 through 26-in. for Texas Gas Transmis- 
sion on looping program. Also has 84 
miles of 36-in. line to test for Houston 
Contracting Company on _ Transconti- 
nental Gas Pipe Line looping program. 
Also has 385 miles of 30-in. to test for 
Texas Eastern Transmission on line be- 
tween Beaumont and Kosciusko, Missis- 
sippi. 

@ Anderson Brothers Corporation, Box 8157, 
Houston, Texas. Has 88 miles of 10 and 12- 
in. from Poplar to Glendive, Montana, for 
Butte Pipe Line Company. 


. 


@ Bannister Construction, Ltd., 409 Northern 
Hardware Building, Edmonton, Alberta. Has 
16 miles of line for Milk River Gas Com- 
pany, Milk River, Alberta. 


@ Fulton-Banister, Ltd., 409 Northern Hard- 
ware Building, Edmonton, Alberta. Has 106 
miles and 16-in. between Edson, Alberta, 
and Valleyview, Alberta, for Peace River 
Oil Pipe Line Company, Ltd. 


@ A. J. Curtis Construction Company, Box 
2009, Casper, Wyoming. Has 83 miles of 
22-in. between Green River and Sage, 
Wyoming, for Pacific Northwest Pipe Line 
Company. 


@ Sam Carline, Inc., Box 138, Berwick, Lou- 
isiana. Has large amount of 3 and 4-in. 
underwater lines for Shell Oil Company 
in West Bay, Louisiana. 


@ Hupp, Ltd., 332 West Seventh Avenue, 
Calgary, Alberta. Has 400 miles of 4, 6, 
and 8-in. lines for Pembina Pipe Line, 
Ltd., gathering system in the Pembina 
field of Alberta. 


@ Majestic Contractors, Ltd., 408 Royal 
Trust Building, Edmonton, Alberta. Has 200 
miles of 10, 12, and 14-in., for Saskatche- 
wan Power Corporation in Saskatoon and 
Saskatchewan. 





Complete absence of all dirt and moisture from your @ Pige Une Service Company, Semincio, Gi 


pipe, when the coatings and wrappings are applied, is a or a miles wae ta oe 

. sok Pipe Line Company between Lindsay 
essential to prevent future corrosion. and Tulsa. ne oa 

At Spi all coating and wrapping is done in clean, @ River Construction Company, 6160 Caull 


temperature controlled buildings. Compare these con- Bowie Boulevard, Fort Worth, Texas. Has 150 © 
ditions with those encountered when your pipe i seule 6 08, Seewees Se Tete, Cee 
) pipe 1S Nordsburk, New Mexico, for Southern 
coated and wrapped in the field. | Pacific Pipe Lines, Inc. Also has 150 miles 
of 26-in. between Ignacio, Colorado, and 
Moab, Utah, in two spreads, for Pacific 
Northwest Pipe Line Corporation. Also 
has 57 miles of 6-in. between Enid and 
y : Ponca City, Oklahoma, for Champlin Re- 

basi celeicy. fining Company. 


FREIGHT ‘ae 3 @ Trojan Construction Company, 1416 North 

SS Robinson, Oklahoma City 3, Oklahoma. Has 
RATES AT —— . 24 miles of 8-in. for Mid-Continent Pipe 
THE ST. LOUIS : : Line Company between Hominy and Sand 


Springs, Oklahoma. 
GATEWAY @ C. P. Bartley & Son, Box 36, Tioga, North 


Dakota. Has 20 miles of 2 to 8-in. for 
. Service Pipe Line Company in Tioga and 
® | Beaver Lodge fields. 


2 . a P @ Dutton-Williams Brothers, Ltd., Pacific Build- 
Pts standard pipeprotectionrs mmc. — 3, $2391, Alberta. Has 51. miles of 4 


and 6-in. from Joffre and Clive fields a0 


3000 SOUTH BRENTWOOD BLVD.- ST. LOUIS 17, MISSOURI, _ Stettler, Alberta, for Canadian Gulf Pipe 


Line Company. 
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Crimp-on type 
with 
point remover 





for Trenchers, Hoes 
and Draglines will 
Save you money 
on your job 








Positive locking 
flex-pin connection 





TOOTH COMPANY 


1440 So. Greenwood Ave. Montebello, California 








for Safety and Long-Time Service 


For 2000, 3000 and 6000 pounds service — Sizes 1/2" to 6" 


SCREW END TYPE 


For schedules 40, 80 and 160 pipe — Sizes '/;” to 4” 


SOCKET WELD TYPE 


Vogt Ells, Teés, Crosses, etc., are Shocks and stresses imposed by high pressures and high temperatures are taken 


1 i . . . . . . . . . 
aan hag dr pa Tgedindeny in their stride because Vogt fittings are uniform in structure, fine grained, and 


ditions. Catalog F-9 will aid you in ; : . 

Shi uhicdien oaauanes ungliecinn. free from porosity . . . the superior product of laboratory controlled materials and 
giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 


in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 
Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK e PHILADELPHIA e CLEVELAND e CHICAGO e DALLAS 


DROP FORGED 
STEEL FITTINGS 
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54-ft. 8-in. diam. by 48 ft. high Hemispheroids 














ken HORTON HEMISPHEROIDS® are used for the storage of premium 

and and regular grade gasoline at the American Oil 

and . Company Plant, Shelburne, Vermont. Here, 
ae in the land of Ethan Allen’s fabled Green 

— “ “a Mountain Boys, the two 20,000-bbl. 

ancy Ch 4 id & i C Hemispheroids receive and store gasoline, 

ries. cago 1 ge ron ompany for future local distribution, that has been 


Mlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
Los Angeles © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
REPRESENTATIVES AND LICENSEES: 
Wrezil * Canada © England © France © Italy © Netherlands © Scotland © Venezuela 


produced at the company’s Texas City 
Refinery and shipped by ocean tanker 
and then barge to Shelburne. 

Horton Hemispheroids prevent excessive 
evaporation of volatile liquids as long as the 
internal pressure in the tank does not exceed 
the pressure relief settings of the valves. They 
are built in capacities to 30,000 bbls. and for 
working pressure to 5 lbs. per sq. in. 
in the smaller sizes. 

Further information on Horton Hemispheroids 
may be obtained by writing our nearest office. 
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24-HOUR CAPACITY* OF 4-IN. BY 2-IN. ORIFICE PLATE—FLANGE CONNECTION 





Pressure, 
lb. per sq. 
in. ga. 
10 
25 
30 
40 
50 


60 
70 
80 
90 
100 


110 
120 
130 
140 
150 


160 
. 170 
180 
190 
200 





210 
220 
230 
240 
250 


| 

| 260 
| 270 
280 
290 
300 


310 
320 
330 
340 
350 


360 
370 
380 
390 
400 


410 
420 
430 
440 
450 


460 
470 
480 
490 
500 
































Differential, in. of water 

5 10 20 30 40 50 | 60 70 80 90 100 

288 404 573 702 809 905 993 1071 1146 1216 1281 
373 482 679 832 962 1076 1177 1273 1361 1441 1522 
386 547 772 946 1091 1221 | 1338 1446 1545 1638 1726 
428 604 855 1047 1211 1353 | 1480 1599 1711 1815 1913 
464 658 931 1141 1317 1472 | 1512 1739 1861 1978 2082 

| 
500 708 1001 1224 1415 1581 | 1732 | 1872 2001 2120 2237 
531 754 1065 1304 1506 1685 | 1846 | 1993 2131 2260 2382 
563 796 1128 1379 1504 1781 | 1952 | 2107 2253 2390 2520 
594 837 1185 1452 1675 1874 | 2053 | 2216 2369 2512 2649 
620 876 1239 1519 1755 1960 | 2149 2320 2481 2631 2774 
645 915 1294 1584 1828 2045 | 2240 | 2419 2587 2743 2890 
671 951 1345 1640 1900 2126 | 2328 | 2514 2688 2851 3084 
697 985 1392 1706 1970 2203 | 2413 | 2605 2787 2955 3116 
723 1019 1441 1765 2038 2279 | 2496 | 2696 2880 3056 3222 
744 1052 1485 1820 2102 2351 | 2574 | 2781 2973 3152 3323 
| 
765 1084 1532 1874 2165 2421 | 2652 | 2864 3061 3248 3424 
785 1112 1573 1929 2227 2489 | 2727 2945 3150 3339 3520 
809 1143 1618 1980 2286 2556 | 2800 | 3025 3233 3430 3614 
830 1172 1656 2030 2343 2621 2870 | 3100 3315 3515 3707 
848 1200 1698 2079 2400 2683 | 2940 | 3175 3396 3601 3795 
868 1229 1737 2128 2455 2745 | 3007 | 3248 3474 3684 | 3883 
887 1255 1776 2175 2509 2807 | 3074 | 3321 3549 3764 3969 
907 1281 1812 2219 2564 2864 3139 3391 3624 3844 4052 
925 1306 1848 2266 2616 2924 3201 3458 3699 3922 4135 
944 1332 1885 2310 2665 2981 3266 | 3525 3769 4000 | 4215 
| 
959 1358 1921 2351 2717 3036 3326 3593 3842 4072 | 4295 
977 1382 1955 2395 2766 3090 3385 3658 3909 4148 | 4871 
995 1408 1988 2437 2813 3144 3445 3722 3979 4220 4448 
1011 1431 2022 2478 2859 3199 3502 | 3785 4046 4290 4523 
1029 1454 2056 2517 2906 3251 3559 | 3847 4111 4360 4596 
1045 1478 2089 2559 2953 3303 3616 | 3907 4176 4430 | 4669 
1060 1498 2120 2597 2999 3352 | 3671 | 3966 4241 4498 | 4741 
1076 1522 2152 2634 3043 3401 | 3725 | 4026 4303 4565 | 4811 
1091 1542 2183 2673 3087 3450 | 3779 | 4083 4365 4630 | 4881] 
1107 1566 2214 2711 3129 3500 | 3834 | 4140 1425 41695 4949 
1122 1586 2242 2748 3173 | 3546 3886 4197 4487 4759 5016 
1135 1607 2273 2784 3214 | 3593 3938 4251 | 4547 4822 5083 
115] 1628 2302 2820 3256 | 3640 3987 4308 4604 4884 5148 
1167 1649 2330 2854 3297 3686 | 4039 | 4360 4663 4946 5213 
1179 1669 2359 2290 3336 3730 | 4088 | 4415 4720 5006 5278 
1195 1690 2387 2924 3378 3777 | 4137 4469 4777 5065 5340 
1208 1708 2416 2960 3417 3821 | 4184 4521 4832 5125 5402 
1221 1729 2444 2994 3455 3865 | 4233 | 4573 | 4889 5184 5464 
1236 1747 2470 3028 3494 3907 4280 | 4622 | 4943 5222 5527 
1249 1768 2499 3059 3533 | 3951 4326 | 4674 | 4995 5299 | 5586 
| | | 

1262 1786 2525 3093 3572 | 3992 | 4373 4723 | 50350 5356 | 5646 
1275 1804 2551 3124 3608 | 4034 | 4420 4772 |. 5104 5413 | 5706 
1288 1822 2577 3157 3645 | 4075 | 4464 | 4822 | 5148 5467 | 5765 
1301 1840 2603 3188 3681 4116 | 4510 4871 5208 5524 | 5822 
1314 1859 2629 3220 3717 | 4158 1555 | 4920 | 5260 6579 | 5879 


























| 4-in. x 2-in. orifice plate size, flange connection. 
| 
| 








*Thousand cu. ft. based on (4-oz.) 14.4 Ib. per sq. in., 0.60 gravity and 60°F. temperature. 


1 hour coefficient = 1080.1 | 
24 hour coefficient = 25922.4 | 
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One for Two 


Modernization of the 4-B crude unit of Lion Oil Refining 
Company, El Dorado, Arkansas, called for a single frac: 
tionator to replace an old fractionator and an evaporator. 

The vessel, 11 feet in diameter, 100 feet long, and equipped 
with 28 stainless steel trays, was fabricated in Wyatt’s Dallas 
plant. It was the tallest and heaviest vessel ever installed by 
Lion’s maintenance crews. 

Along with carrying its double load, it has improved yields 
and efficiency. 












YALE MACHINE WORKS 


2-PIECE BLANK 
CAPS 


cost LESS To 
BUY 

















worTtH MORE in 


SERVICE 


Simplicity of design accounts for the many advantages 
provided by 2-Piece Blank Caps. Low original cost is 
the first benefit. Easier installation, more positive sedl- 
ing, safer handling and reduced maintenance are 
bonus features that make them worth much more when 


they are placed in service. 


Specify ‘'2-Piece Blank Caps,"’ manufactured only by 
Yale Machine Works, on all of your scraper traps, 
strainers, blowdowns and jumper assemblies. They 





cost less to buy... are worth more in service. 










“10117 + HOUSTON, TEXAS 





YALE SALES COMPANY 
Distributed by: 
P. O. Box 10192 Telephone ME 5-6418 Houston, Texas 
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87 
13 
39 
65 
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38) 2 
72| 2 
06) 3 
39] 3 
73| 3 





P 425.218.15 


28 
74| 2 
19) 2 
65| 2 
Hl) < 
56) 3 
02} 3 
48| 4 
93) 4 
39) 4 

5 

0 

+ 

9 

4 


2 


80} 3 





5 

6 
9 | 20 
5 | 21 
2} 21 
9 | 21 
6 | 22 


17| 4 
86) 4 
54| 5 
23| 5 
0 
7 
4 
1 
7 


49) 3 
or 286 bbl. per hr. will result in 





9 | 24 
9 | 24 
0 | 25 
0 | 26 
0 | 26 
2 | 30 
2 | 31 
2 | 32 
3 | 32 
3 | 33 





2 | 35 
7 | 36 
3 | 38 
9 | 39 
5 | 40 


Tubing size—nominal diam., in 
9 | 46 
5 | 47 
48 
6 | 49 
2 | 50 





7 | 39 
8 | 41 
9 | 42 
1 
4! 58 
5 | 59 
7 | 61 
6 | 70 
7 | 72 
75 
77 


2 | 45 
1 | 55 
3 | 56 





13) 36 
20] 38 
27| 40 
67] 53 


73) 55 


87] 60 


93] 62 
47| 79 


80} 57 
33) 75 
40] 77 
2 
54| 81 
60} 83 
00) 96 
07| 98 
14/101 
20} 103 
27/105 


1 
1 
1 
1 
1 
20) 2 
28) 2 


94, 2 
03; 2 
78; 3 
87; 3 
95| 3 
04| 3 
12) 3 
21 

05| 4 
89) 4 
73| 5 
57| 6 





11 


4 
7 





02| 2 
13) 3 
25| 3 
36} 3 
48| 3 
40| 3 
74, 4 
89| 5 
04) 5 
18) 6 


5.17; 3 
5.28) 3 


FT. PER SEC. 


06, 4 
23) 4 
40| 4 
57| 4 
75| 4 





6 
6 





13} 6 
39| 6 
65) 6 





4 | 26 
9 | 28 
4 | 31 
0 | 33 
5 | 36 


0 | 39 
: During the drilling of a particular well, using normal circulation, an upward mud velocity of 20 ft. per sec. has proved satisfactory 





63 
68 





Drill-pipe size—nominal diam., in. 


7 | 45 
3 | 49 
8 | 54 


4 | 59 


75 
83 








429 | 33 
443 
457 
571 
586 
600 
614 
629 
a velocity of 20.5 ft. per sec. The pumps used, therefore, should be capable of pumping this volume to obtain the desired velocity. 


and it is desired to maintain an upward velocity through the tubing of not less than that used in drilling the well. What volume 


must be circulated to obtain the desired velocity? 


in removing the cuttings from the hole. In deepening the hole, it is planned to employ reversed oil circulation through 2-in. tubing 
Answer: From the table, in the column for 2-in. tubing, it is found that a pump rate of 200 gal. per min., 














‘VELOCITY OF CIRCULATING FLUID THROUGH DRILL-PIPE AND TUBING STRINGS, 


310 
320 
330 
340 
400 
410 
420 
430 
440 
Example 
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These heat exchanger tubes 


Protect this 
motor from 


(umm AIR is carried through the heat ex- 
changer tubes with sufficient velocity to ex- 
' pel practically all kinds of dirt. If oily or sticky 
dirt should cling, tubes can be ramrodded clean 
on the spot in a few minutes because tubes are 
| straight and tube ends are exposed. Also, the 
tubes are distributed uniformly around the per- 
imeter of the stator yoke and along its full 
length — cooling all parts of the motor evenly. 


Choice of Corrosion-resistant 
Materials 


You can lick corrosion with this motor, too. 
Tubes are available in a variety of materials to 
meet practically any corrosive atmospheric con- 
dition. Allis-Chalmers tube-type motors have 
long and successful experience in such difficult 


E-1h 
























3600-rpm explosion-proof motor with fan housing 
removed to show unidirectional fan. 


dirt and corrosion 


applications as caustic plants, refineries and 
petrochemical plants, power plants with fly ash 
problems and many others. 


Get Complete Information 


Next time you need a motor for a dirty or corro- 
sive location or for outdoor operation in all kinds 
of weather, call your Allis-Chalmers District Of- 
fice. Get complete information on Allis-Chalmers 
tube-type totally-enclosed, fan-cooled and ex- 
plosion-proof motors. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, for Bulletin 51B7149. 
Available in ratings on frames larger than 
NEMA 505 up to 3000 hp A-4558 
(labelled through 1250 hp, 

1800 rpm), 


| ALLIS-CHALMERS 
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No. 3 J. Timken.. 


ready for 
the big frac 


and a Loan From the FIRST Closed the Deal 


Sd 


i it As Fa BR 


put FIRST financing in : 


your own oil future 





the Southwest's Pioneer Oil Bank 


NATIONAL BANK in Dallas 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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Pipelaying crews at work during 
construction of Texas Eastern 
Transmission Corporation's 30- 
in. pipe line. Texas Eastern oper- 
ates more than 5100 miles of 
pipe lines 


Texas Eastern Transmission 



































Story of 
Pipe Line Growth 


Natural gas is one of the most spec- 
tacular industrial developments of the 
past decade. Oddly enough, the in- 
visible gas was once considered a nui- 
sance. It was either flared or vented to 
the air. As recently as 1934 the Pan- 
handle Field alone burned as waste a 
billion cubic feet of gas a day. 

Today natural gas supplies 25 per 
cent of the nation’s energy. It serves 
18,000,000 customers in all but five 
states. The versatile gas heats homes, 
cooks meals, fuels factories and is the 
raw material for thousands of chemi- 
cals. It has pushed into sixth place in 
the economy. Though most gas pipe 
lines have been laid since World War 
II, their mileage far exceeds the length 
of all railroad tracks. The industry has 
attracted billions of investment dollars. 
Yet it is still considered one of the na- 
tions fastest growing industries—and a 
favorite among investors. 

One of the biggest and most success- 
ful natural gas pipe lines is Texas East- 
ern Transmission Corporation of 
Shreveport, Louisiana. This is the stor) 
of the company and the men who 
run It. 


Reprinted by permission from Investor 
Reader, publication of Merrill Lynch, Pierce. 
Fenner & Beane, brokers, with statistics 
brought up-to-date 


ln some ways the development of 
Texas Eastern is typical of the indus- 
try; in other ways it is unique. Usually 
the founders and builders of a pipe line 
consider every possible source of sup- 
ply, pipe line route and available mar- 
ket before they move very far. But 
Texas Eastern was started with two 
lines already in the ground, a fixed 
point of supply, a fixed market plus a 
batch of engineering problems. 

It all began in World War II when 
the Nazis sank oil tankers faster than 
they could be built. So government of- 
ficials got together with experienced 
oilmen and decided to build the Big 
Inch and Little Inch to carry oil and 
refined products from West to East. 
The Big Inch is 24 in. in diameter and 
swished crude oil from Texas to the 
harbors of New York and Philadelphia 
at the rate of 300,000 bbl a day, a job 
which would have required 70 tankers. 
The Little Big Inch (20 in.) carried 
235,000 bbl a day over the same route. 

At the end of the war the oil industry 
again turned to tanker transportation. 
The lines were put up for sale. 

The Promotion. Among the first to 
see postwar possibilities in the Inches 
was the late Oklahoma-born E. Holley 
Poe who had a keen eye for a good 
deal and knew much about natural 
gas. Holley Poe believed the pipe line 
system which started in the prolific oil 
and gas fields of the Southwest and 
stretched into the potentially big 
natural gas markets of the East could 
be profitable. 

So he talked it over with the well 
known Houston attorney Charles Inge 
Francis who had been connected with 
the war petroleum set-up. Attorney 
Francis offered to supply the necessary 
legal guidance to get the plan under- 
way. As for gas reserves, they got Ie- 
assuring advice from internationally 
known geologist, Everette Lee De 
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A centrifuge! compressor station located on Texas Eastern’s 30-inch pipe line. This station 


ee 
can 


has three 2500-hp electric motor driven compressors developing a total of 7500 hp 


Golyer. Meanwhile they consulted in- 
ternational engineers George & Her- 
man Brown (Brown & Root) who 
considered the plan a good one. To 
head the giant pipe line operation, the 
group chose Reginald H. Hargrove, a 
vice president at United Gas Corpo- 
ration and a 20-year veteran of the 
natural gas industry. And as his top 
was both a lawyer and graduate engi- 
aide, they picked George T. Naff who 
neer and had also been a vice presi- 
dent at United Gas. 


Thus on January 30, 1947, the group 
formed Texas Eastern and a few days 
later submitted a bid for the Inches—a 
whopping $143,127,000. Of 13 bids, 
Texas Eastern’s was the highest. For 
the government the sale was one of its 
best World War II surplus property 
deals since the lines cost $146,000,000 
to build. 


For its investment Texas Eastern got 
title to 3182 miles of pipe line plus 
1993 miles of valuable rights-of-way. 
The imaginative and plucky founders 
made a multi-million dollar profit on 
the deal; the transaction has since be- 
come famous in pipe line finance. 

In the early stages the founders plus 
a limited additional group bought the 
initial issue of 150,000 shares of com- 
mon stock which furnished the ven- 
ture capital for launching the corpora- 
tion. Later this stock was split 7-for-1 
into 1,050,000 common shares. After 
the bid for the Inch lines was accepted, 
the company sold $120,000,000 in 
bonds to institutional investors and 
3,550,000 shares of additional com- 
mon stock to the public at $9.50 a 
share. Public investors who bought the 
stock have done very well since Texas 
Eastern common now sells around 24 
Over the counter. Furthermore, share- 
holders have received quarterly cash 
dividends since 1950 (current rate 
$1.40 a year). 
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Scrubbers and station piping seen through a door at Texas Eastern 
Transmission Corporation’s compressor station near Castor, Louisiana 


Oil to Gas. When the infant pipe line 
started operations in May, 1947,it hada 
handful of employees and a delivery ca- 
pacity of 138,000,000 cu ft of gas a day. 

But after seven years and over $300,- 
000,000 in capital expenditures, the 
half-billion-dollar-assets company has 
emerged as the nation’s fourth largest 
gas carrier. Its 1900 employees serve 41 
















































customers in Texas, Louisiana, Missis 
sippi, Alabama, Arkansas, Tennessee 
Missouri, Kentucky, Illinois, Indiana 
Ohio, West Virginia, Pennsylvania 
New Jersey, and New York. The sys 
tem’s daily capacity has been boostec 
almost ten-fold to 1.36 billion cubic 
feet. It has 41 compressor stations (one 
about every 50 miles) with a total o 
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An employee reads an instrument on a panel board in the compressor room of 
one of Texas Eastern’s modern centrifugal compressor stations. This station is 
located on Texas Eastern’s new 30-in. pipe line 


380,090 hp. Pipe line mileage has in- 
creased to 5158 miles with efficiency 
among the highest in the industry. 

How It Works. Carrying natural gas 
from the well to the customer is not 
easy. Texas Eastern buys its gas from 
big oil outfits, independent producers 
and other pipe line companies. Usually 
the supplier removes natural gasoline, 
liquids, etc. from the gas but Texas 
Eastern checks it again before it enters 
the system. Once in the company’s lines 
the gas is pushed along by the com- 
pressor stations. 

During its cross-country trip the gas 
is carefully controlled by the dispatch- 
ing office in Shreveport, “nerve center” 
of the entire system. Explains opera- 
tions Vice President Eli R. Cunning- 
ham: “No one opens or closes a valve 
anywhere on the system without getting 
permission from the dispatcher.” The 
dispatcher decides what pressure and 
horsepower should be applied at any 
place, any time. These things depend on 
the customer’s needs which in turn vary 
with his business, the weather, season 
and time of day. 

To keep tabs on the entire system, 
the dispatcher has a modern communi- 
cations network including a 2000-mile 
private telephone circuit under lease, 
a 1440-mile microwave system and 
VHF radio. Every hour each compres- 
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sor station. reports its operating pres- 
sure and local weather. As the natural 
gas goes through a compressor station 
it passes through a battery of scrub- 
bers. These tall steel towers give the 
gas a bath. Then a series of compres- 
sors whirl the gas to the next station 
along the line. The gas moves at 19 
mph and takes three days to travel from 
Texas to New Jersey. There is never a 
break in the flow. Says one company 
executive: “It’s like having a gas well 
in the customer’s backyard.” 

Texas Eastern operating people 
watch the pipe line day and night. At 
eight modern labs along the line they 
use many types of sensitive instruments 
to test samples and flow. Field engi- 
neers make additional checks as the 
gas moves eastward. Vice President 
Cunningham adds: “Every mile is pa- 
trolled by airplane at least once a week. 
By watching for any discoloration of 
soil or vegetation, we can easily detect 
a leak.” At the first sign of trouble, 
maintenance crews in two-way radio 
cars and trucks ride off to make repairs. 

The internal efficiency of the pipe 
line is also watched. “Sometimes we 
get an accumulation of distillates, wa- 
ter or dirt from the pipes of people we 
buy from. These can freeze up at cer- 
tain temperatures and close the pipe 
line. So we run an efficiency test every 





two weeks by sections. If the test 
shows something wrong we clean the 
line by inserting a ‘pig’ or scraper into 
the pipe line. The pig runs through the 
line pushing any foreign matter ahead 
for removal at the next station.” At the 
measuring station for final delivery 
Texas Eastern again checks the gas to 
make sure every customer gets exactly 
what he wants. 

How It Sells. Thus a delivery js 
made. But sales Vice President Walter 
E. Caine explains sales of a transmis. 
sion company are not at all like sales 
of other companies. “Months and 
sometimes years of advance planning 
may be required. We also must be sure 
we have the gas to sell.” 

This is a simplified example of how 
it is done. “After the availability of the 
gas is established we find prospective 
buyers. Assuming we can do the en- 
gineering, construction and get per- 
mission from the Federal Power Com- 
mission, we get the customers signed 
up on a precedent agreement. Then we 
set up any necessary financing and file 
an application with the FPC in which 
we outline the project in detail. After 
that a date for a hearing is set with the 
FPC. 

“When the Commission issues an 
order, it authorizes construction, vol- 
umes to be delivered and the terms of 
delivery. It specifies almost every term 
and condition. Then we go back to the 
customer and sign a 20-year contract.” 

Operations start as soon as possible 
after the FPC order. Says Caine: 
“There is no actual selling involved— 
just coordination and planning.” After 
delivery starts the customer is billed 
monthly. All Texas Eastern gas is sold 
at wholesale rates. 

Recounts Caine: “Rate making is 4 
continuous process with a gas pipe line 
company. We must continuously fore- 
cast the cost of gas in the field, operat- 
ing expenses, fixed charges and a 
reasonable rate of return on investment, 
in order to be in a position to make a 
timely rate increase filing with the 
Federal Power Commission when 
necessary. 

“In the beginning we went to po- 
tential customers and lined up five big 
ones. Since then 36 additional cus 
tomers have come to us. Eleven of these 
are municipalities on our right-of-way.” 
At the moment Texas Eastern has 4! 
customers authorized by the FPC. The 
biggest ones today are Consolidated 
Natural Gas, Columbia Gas, Texas Gas 
Transmission Corporation, Philadel 
phia Gas Works and Algonquin. These 
five companies account for about 75 
per cent of Texas Eastern’s present total 
gas sales commitments. 

Supply First. Obviously Texas East 
ern can make long-range contracts 
only after it is assured ample gas Ie 
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For Big Jobs or 

Little Jobs-its 
Utility Electric Power 

in Louisiana— Oil 
Producers in Louisiana recog- | 
nize the superiority of Low Cost Utility Electric Power for automatic, 
multiple or single well pumping. Electric power gives them advantages 
of low operating, maintenance and labor costs... low first cost... 
plus dependable, trouble-free efficiency. Analyze 
your power needs and then call your Local 
Utility Electric Power Company — they will 


show how Low Cost Electric Power 
will fill your needs. 


Petroleum Blectric Power Association 


- BOX 2771, DALLAS, TEXAS 
ORGANIZED IN THE INTEREST OF GREATER SERVICE TO THE PETROLEUM INDUSTRY 
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COOKTITE RING 


RE-TURNING MAKES BETTER RINGS! 


\ TYPE 101 RING Because they are re-turned as a final manufacturing 

> process, Cook Piston Rings are light-tight, and con- 
form perfectly to the cylinder wall. This eliminates the 
possibility of scuffing during initial operation. The per- 
fect conformity of re-turned Cook Rings prevents hot 
gases from blowing by and impairing lubrication 
when it is needed most. The result — longer life and 
-—— more efficient performance! 
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to COOK for Better Rings! 








372.2% More Operating Time 
Between Ring Renewals! 


That’s Bryan, Ohio’s Experience 
With Cook Piston Rings! 


HE 3600 HP Diesel engines on the opposite 
page are two of several large-bore units gener- 
ating electricity for a municipal power plant — the 
Bryan Light & Water Works, Bryan, Ohio. Alto- 
gether there are four engines, totalling 9600 HP. 


Before being equipped with Cook Plain and 
Cooktite Sealing Rings, these engines had been 
averaging only about 1750 operating hours between 
complete ring renewals. But look what happened 


under similar operating conditions, when Cook 
Piston Rings were installed. Compare operating 
hours, cylinder wear and ring breakage —“ before 
and after”! 


As you'd expect, this operator has now stand- 
ardized on Cook Rings, exclusively, for all four 
engines! 


If you’re looking for a seal with the savings 
built in, mail the coupon today for product infor- 
mation, and the name of your nearest Cook 
representative. 














FORMER cCooK % 
RINGS RINGS CHANGE 

Average Operating Time Per Piston 
Pulling For Ring Inspection 1750 Hours 3500 Hours + 100.0% 
Average Operating Time Between “ 
Complete Ring Renewals 1750 Hours 8265 Hours +372.2% 
Maximum Average Cylinder Wear ” a - o 
Per 1000 Operating Hours — tai ane 
Average Number of Broken Rings, 9 Per 1750 1% Per 6500 = ° 

: ‘ 95.5% 
Per Engine Set Operating Hours | Operating Hours 

















C.LEE 


COMPANY 
Sealing Pressures Since 1898 
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C. Lee Cook Co. 
980 South 8th Street 
Louisville 3, Kentucky 


Gentlemen: Please send me complete information on Cook 
Piston Rings and name of nearest representative. 


Firm 





Street 





City. _ State___ 





Attention 





Type of Units 











serves. To keep tabs on possible future other 
supplies, the company has a staff of mon 
gas engineers and geologists constantly Tt 
at work. row 
Explains Mills Cox, vice president 1954 
in charge of supply: “By taking all in le 
news services put out for oil and gas $4.51 
producers, we can see where all drill- share 
ing and exploration is going on. We plus 
also keep our own records on gas com- ferre 
pletions. In many instances we make com! 
preliminary reserve estimates even be- com: 
fore purchase negotiations. Then both since 
we and the supplier make reserve esti- alloy 
mates for contract purposes.” vesté 
Texas Eastern went into the produc- A 
tion end of the business itself in 1950 whe: 
with the formation of Texas Eastern com 
Production Corporation. At present serv 
Texas Eastern owns 68.6 per cent of fron 
that company’s common. The produc- final 
tion outfit operates independently with invo 
headquarters for oil and gas explora- A 
tion in Houston. Currently Texas East- once 
ern buys about 40,000,000 feet of oas 
natural gas a day from reserves ac- ches 
quired by the production company. “Ch 
Reserves were boosted further in free 
1953 when the Wilcox Trend Gather- bart 
ing System’s network of gas lines were ings 
joined to Texas Eastern. the 
Currently over 1900 wells in 103 was 
+ fields in the Texas-Louisiana Gulf 
“Our Sherman Power Diggers Are Easy to Coast area feed into the company’s “ 
a o lines. Texas Eastern figures it has a uit 
Handle and Maneuver in Tight Places” natural gas supply big enough to meet | "+ 
its requirements for at least 25 years. Tex 
One of the two Sherman Power Diggers owned by I. & M. Contracting Adds on: ag “as a one reas 
Co., Bronx, New York, is shown on a trenching job for a public utility de pig oe SS eee ee mel 
company in Long Island City. Results. As customers were signed ~s 
Mr. Elio Mazella, co-owner of the contracting firm states: “Sherman up, company operating revenues In- dy) 
Power Diggers are exceptionally good. They are easy to handle and maneu- — My iJ Ld — ree er oe thre 
ver in tight places. In comparison with former excavating methods, these $32,406,000 rw 1948. on ee ones “ 
diggers save us at least 70 per cent.” period profits more than doubled to , 
Sherman’s speed, maneuverability and easy operation appeal to custom $1 Aegy poo Agape . ona share ant 
operators, contractors, utility companies, municipalities . . . everyone who . This ig pric pn phe oe hie Ge 
wants the savings of mechanized excavating. Even on the smallest jobs the nn hens o cei road. At the start der 
Sherman is practical, since it releases heavier equipment for bigger jobs... Texas Eastern had to cope with all 2 
yet it digs in a fraction of the time and cost of manual labor. kinds of engineering problems. The lefi 
Use the Sherman Power Digger as deep as 10 feet below ground .. . in car ca" so gee yon a exy 
mud, hardpan, shale, oiled roads, blacktop and stony ground. Initial they had the tough job of maintaining 
cost is surprisingly low, and maintenance is simple and inexpensive. uninterrupted and constantly expand- “ 
Ask your Ford Tractor dealer for an on the-job demonstration, or write ing operations while a still newer and “ 
today for Bulletin No. 1618. bigger system was built around it. thi 
Expansion costs money. Says one | 
company spokesman: “We have always = 
had a project underway. So we've mm 
nearly always been in the money mar- 
ae oo ay ket.” Points out engineering Vice Presi- by 
tae ely dent Baxter D. Goodrich: “Our 30- ter 
Royal Oak, iididgen. in. line from Mississippi to Pennsyl- , 
Wain-Roy Corporgtion, vania cost $115,000 a mile. We had , 
— Mass. PROD u¢tTts ’ inc. seven contractors laying seven-to-ten eff 
Patent No. 2-303-852 ROYAL OAK, MICHIGAN miles a day—an expenditure of almost me 
Other Patents Pending | POWER DIGGERS** FRONT END LOADERS © FORK LIFTS $800,000 a day. A compressor station ns 
ne ® on the line costs between $1,500,000 
ee =| and $2,800,000. There’s practically no — ™ 
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other private business which can spend 
money so fast.” 

Thus Texas Eastern has had to bor- 
row frequently. As of December 31, 
1954, the company had $280,570,621 
in long-term debt, 140,918 shares of 
$4.50 convertible preferred, 163,943 
shares of $4.75 convertible preferred 
plus 190,000 shares of $5.50 first pre- 
ferred ahead of its 6,013,023 shares of 
common. This capitalization gives the 
common stock considerable “leverage” 
since the 6 per cent return normally 
allowed by the FPC applies to all in- 
vested capital. 

As a pipeliner there have been times 
when Texas Eastern tangled with tough 
competition. Typical was the fight to 
serve the New England market. Aside 
from competing pipe lines, there were 
financers as well as local utilities 
involved. 

And it really got rough. Holley Poe 
once said: “In all my 20 years in the 
gas business I’ve never seen so much 
chess playing.” Commented Fortune: 
“Chess is too mild a word for it—it is a 
free-for-all battle with no_ holds 
barred.” But after three years of hear- 
ings and thousands of pages of briefs, 
the battlers compromised and the area 
was about equally divided. Now Texas 
Eastern is sole supplier and owns 28 
per cent of the common stock of Algon- 
quin Gas Transmission Company. 

Despite the problems and _ risks, 
Texas Eastern has done well. One 
reason has been its top-notch manage- 
ment team. Through almost all of its 
history, it was headed by President 
Reginald H. Hargrove. He guided the 
dynamic transmission company 
through its various expansion programs 
until January 10, 1954, when he died 
in a tragic plane crash. 

Soon after chairman George Brown 
announced executive vice president 
George Naff had been chosen as presi- 
dent. Since then it has become ap- 
parent 54-year-old Naff intends to 
carry on where Reginald Hargrove 
left off—he plans for still further 
expansion. 

Gas to Oil. One plan centers around 
the possible conversion of part of the 
Little Big Inch to carry oil products 
instead of gas. President Naff explains 
this would afford an opportunity to in- 
crease the return on this part of the 
company’s investment. 

To handle the gas formerly carried 
by the Little Inch, Texas Eastern in- 
tends to expand facilities of its 30-in. 
line. George Naff believes these 
changes will make the system more 
efficient and flexible, thus mean lower 
Costs to consumers and enable future 
Increases in capacity without any big 
tise in transportation costs. Further- 
more, since the government can re- 
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capture the original “Inch” lines in case 
of an emergency, conversion would 
lessen or eliminate this possibility. The 
company estimates conversion will cost 
$14,800,000, the substitute gas facili- 
ties another $71,800,000. 

Another plan is aimed at boosting 
company deliveries to Eastern markets 
by an additional 135-to-150,000,000 
cu ft a day, or more than 10 per 
cent. This will require about $50,000,- 
000 but applications are only in the 
planning stage. 

Future. During 1954 both revenues 
and earnings were better than in 1953. 
As of December 31, total operating 
revenues had risen 9 per cent to $150,- 
076,715 while over the same period 
profits increased from $10,239,911 to 
$12,986,145. For the full year 1954 
the company showed a net of $1.70 a 
share on 6,013,023 shares v the $1.33 
earned on 5,499,027 shares in 1953. 
For 1955 president Naff predicts earn- 
ings “in the range of $1.90 a share.” 


The added common shares are from | 


conversion of preferred. 


In 1954 wholly-owned subsidiary | 


Texas Eastern Penn-Jersey Transmis- 


sion Corporation completed a 265-mile | 
pipe line system extending from Texas | 
Eastern’s 50 per cent-owned Oakford | 


underground storage field in western 
Pennsylvania to a point of connection 
with the parent’s lines near Lambert- 
ville, New Jersey. Although the parent 
company’s capacity is approximately 


1.2 billion cubic feet of gas a day, dur- | 
ing winter and peak periods Penn- | 


_—s 


It’s Terrific. . . 





TOLEDO” 





Jersey permits the company to deliver | __ 


more than 200,000,000 additional 


cubic feet a day. In 1955 this line and | | 


the increasing use of its 50 per cent 
ownership of Oakford storage, the 
world’s largest underground gas stor- 
age area, will allow the company to 
operate at a very high capacity factor 


with consequent diluted operating costs. |. 
Penn-Jersey | 


President Naff credits 
“with a potential of about $1,400,000 
in annual earnings which would be 
added to the company’s earnings base 
in 1955.” 


Of course, as a natural gas carrier 


Texas Eastern must consider competi- | _ 


tive fuels. However, in most areas 
served by the company natural gas is 
the cheapest fuel available. 


Thus Naff is optimistic for the long | 
pull. He expects the results of the pro- | 


duction company to improve, partic- 


ularly bolstered by its acquisition of | 


Triangle Pipeline, an oil products car- 
rier in the Southwest. Finally, enthusi- 
astic Naff believes New England-bred 
Algonquin “will be in a positon to pay 
dividends in three-to-four years.” 

With so many prospects, prexy 
Naff’s long-term optimism seems well- 
founded. 


kek 








@ No more rocking, socking 


or hammering with the new 
“TOLEDO” SPIN TORQUE 
CHUCK. Now you can chuck 
%" to 2” pipe, or rod as 
small as 4, with a spin of 
the handwheel. Jaws are 
flush with chuck—exclusive 
rocking wedge action of jaws 
prevents slippage — husky 
“big hand” grip on wheel is 





easier to tighten — no end 
thrust slippage. See them 
-, at your pipe tool suppliers, 
now, Next time try 
“TOLEDO”. 


THE TOLEDO PIPE 
THREADING MACHINE COMPANY 
1445 SUMMIT ST., TOLEDO 4, OHIO 


BUILDERS OF THE WORLD'S FINEST PIPE TOOLS ® 


PIPE THREADERS - PIPE WRENCHES + PIPE MACHINES 





Can freedom be taught? Is the free enterprise 


system worth teaching? Is profit an unnecessary expense? Is 


‘bigness’ bad? An eminent oil executive 


K. S$. Adamst 


EDUCATION today is faced with 
a new challenge as important as any 
it has confronted before. I say it is 
new. Actually it is as old as education 
itself, but today it has broader dimen- 
sions and more crucial aspects. It is 
world-wide. How the challenge is met 
will have an effect not only upon the 
fate of America, but that of many 
other countries as well. The challenge 
can be stated in two words, teaching 
freedom. 

Some may ask, “Why teach some- 
thing taken for granted?” It is clear to 
me that freedom is in danger. Since 
1945 more than 700,000,000 people 
have been added to the slave camp of 
communism. Half the people of the 
world are now dominated by commu- 
nist ideology. The primary industries, 
and much of the daily life, of hundreds 
of millions of people are now con- 
trolled by some form of collectivism. 
In fact, outside of a few nations in the 
Western Hemisphere, it is difficult to 
find a place on the globe where free- 
dom exists as we know and cherish it. 
In our own country the opponents ot 
freedom are eagerly at work. 

Unfortunately, we have let ourselves 
be put on the defensive throughout the 
world. We have been sitting quietly by, 
hoping that our statesmen by answer- 
ing our critics in international council 
halls might stem the tide threatening 
our system. It is heartening to note 
that they seem to have made some 
progress. But they can go only so far 
as the assurance of support they have 
at home. Actually, we here in the Mid- 
west also should be on the offensive, 

7Chairman, Phillips Petroleum Company. 
Taken from an address given at the 1955 Com- 


mencement exercises of Drury College, Spring- 
field, Missouri. 


meets these questions in... 


proclaiming our doctrine of freedom 
from behind our desks, in our fac- 
tories, churches, clubs, and particularly 
our schoolrooms. 

Now you probably have had this 
challenge presented before. Your ques- 
tion naturally is, “How do we go about 
meeting it? Teaching must be practical. 
Freedom is a broad and often intangi- 
ble concept. Shall we talk about free- 
dom of speech, of religion, of assem- 
bly, of the right to choose those who 
govern? Just what facet of freedom 
should we present to our young 
people?” 

The answer lies in where the op- 
ponents of freedom are striking their 
hardest blows—our free, competitive 
enterprise system. 

The communists, the socialists, all 
the enemies of a free society, have 
been trying insidiously to undermine 
the faith of Americans in their business 
system. Because this seems to be the 
least understood of freedom’s institut- 
tions, it is the most vulnerable. The first 
parts of this institution to come under 
attack have been the big businesses of 
our country. But that is only because 
they offer the broadest propaganda 
targets. The masterminds also have 
their eyes on the corner drug store for 
later attack. 

Mark how the anti-freedom forces 
go about their vicious work. They try 
to stamp responsible company manage- 
ment people as selfish ogres, unmind- 
ful of the people’s welfare. They in- 
filtrate legitimate labor unions and try 
to dictate to them policies they know 
will stifle the American economy. They 
try to slip into positions of power in 
government agencies that have some 
control over the nation’s businesses. 


P 022. 


lhey beat the drum for programs that 
would require ever higher taxation of 
major businesses, realizing that such 
burdensome taxation will wreck these 
vital parts of our economy. They press 
for more and more federal regulation 
of major industries. They try to preju- 
dice teachers against businessmen. 

The aim behind all of these efforts is 
to nationalize the leading industries of 
the country. Today their target hap- 
pens to be the natural gas industry. To- 
morrow it will be oil, coal, steel, auto- 
mobile manufacture, lumber, textiles, 
and the rest of them. The anti-freedom 
forces know that when this is done the 
smaller businesses will have to fall in 
line. And they also know that once 
they have control of the people’s tools 
of production and pocketbooks through 
ownership of their businesses, it will be 
no trouble at all to control their words, 
their worship, their votes, their lives. 

This is the pattern of those who be- 
lieve freedom is an evil. It is very sim- 
ple, very direct. First undermine the 
people’s faith in American capitalism. 
Then in the name of the people take 
over their businesses. In the inevit- 
able bankruptcy and depression that 
this creates, take over the rest of the 
people’s freedoms in the name of 
emergency. 

So to meet the challenge of teaching 
freedom, it is imperative that our 
young people understand the free en- 
terprise system as thoroughly as the 
multiplication tables. Recent opinion 
surveys of some of our nation’s students 
show that this is not being achieved. 
Surveys I have seen reveal that an 
alarmingly high percentage of students 
have completely false ideas about the 
methods and objectives of our free en- 
terprise system. 

Let me briefly point out a few facts 
about our system. 

Man’s material welfare is the prod- 
uct of natural resources, human energy, 
and tools. The great variable in this 
equation is the quantity and quality of 
human energy, for it is human energy 
that discovers and develops the natural 
resources and improves the quantity 
and quality of the tools of production. 
The term “free enterprise” itself de- 
scribes our system in relation to this 
variable factor. We believe, and have 
been proved correct by the millions of 
bathtubs, refrigerators, automobiles, 
telephones, and other evidences of our 
progress, that only where the spirit of 
man is free will he produce effectively. 
And we believe, and history has proved 
us correct, that only where the entire 
field of production is privately owned 
and operated will the spirit of man be 
free. 

Perhaps our system of free entet- 
prise is not infallible, but it is still the 
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Whether you’re engaged in exploration, 


facts lease rentals, drilling wells, building a pipeline, or 
prod- = refining crude, it all takes money. That’s why 
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members of our Oil and Gas Department suggest that 
you let them help you devise a workable plan of 
financing. Of course, they'll keep an eye on your tax 
requirements. This experienced team, with 

a working knowledge of oil and gas properties, provides 
field service advice; compiles and interprets 

essential statistical data; and helps you reach the 
sound decisions needed to make production 

pay. For a workable plan of financing, 

see a Mercantile Man. 





























Mercantile National Bank 


enter- Dallas, Texas 


till the 





MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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best that has been found to provide 
the greatest economic good for the 
greatest number, and at the same time 
preserve human dignity from political 
and economic tyranny. 

Now what are some of the argu- 
ments we encounter and the facts we 
can use to defeat them? Opponents of 
free enterprise maintain that the sys- 
tem adds an unnecessary cost, called 
“profit.” Actually profit is the most im- 
portant cost of all. Without profit there 
would be no incentive. Without incen- 
tive there would be no human desire 
to improve the quality and quantity of 
both the tools of production and the 


products. Clem Johnston, President of 
the United States Chamber of Com- 
merce, recently summed up the mat- 
ter in one sentence, and I quote: 
“Socialism and Communism won't 
work because Socialists and Commu- 
nists won’t work—the incentive is lack- 
ing.” Without the possibility of a profit 
there would be no capital, save through 
taxation, to support and expand en- 
terprises. 

We must also answer the critics of 
“bigness.” The collectivists maintain 
that it is bad to concentrate production 
in the hands of large corporations. 
Only through increased efficiency in 


Here is a Simple, Dependable, 
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Easily and quickly 
installed on new 
valves or valves in 
service without dis- 
assembling or modi- 
fying valve. 
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VALVES © CYLINDERS 
VALVE ACTUATORS 
AIR-HYDRAULIC 
PUMPS & BOOSTERS 
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Safe Plug Val 


Two cylinders working in tandem transmit 
smooth, constant torque to valve lever. No 
possibility of overtravel. 


Mounted directly on valve. No strain on vaive 
or stem. No special manifolds necessary. 


VALVE ACTUATORS 


Ledeen Valve Actuators have no rotating motors, gears, i 
bearings, clutches or other fast-moving parts. They are Ue 
straight-line, cylinder-type operators — simple, highly efficient 
and easy to control. Operated by high or low pressure, 
air, gas, oil or water. Suitable for automatic safety 
shut-off installations, blow-downs, instrument 
control and numerous other proved applications. 


eS 


Write for Bulletin 3020 


ve Operator 





Cylinder-type operator. 
Straight line action. Only 
one moving part. Means less 
maintenance. 










Lever operated. Means 
greater mechanical ad- Ree 
vantage. Readily acces- 
sible for hand operation. %4 
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1608 San Pedro St. 
Los Angeles 15, Cal. 








the development of better quality 
goods at lower cost can a company 
create a greater and greater demand 
from which to grow big. Is it a crime to 
make higher quality goods at lower 
prices? Our huge laboratories and pilot 
plant experimentations can be financed 
only by the larger corporations or by 
government. If we turn them over to 
government, we place them at the 
mercy of the biggest business of all. 

Advocates of government control 
contend that labor is exploited. Under 
the American system of free enterprise 
labor has the freedom to negotiate its 
demands, but under “police power en- 
terprise” of collectivist governments it 
has learned that it does not earn or 
negotiate its position—it is com- 
manded to it. Force is the evil genius of 
collectivism. It is the substitute for per- 
suasion, compromise, and _ individual 
initiative. 

The best answer to the forces oppos- 
ing free enterprise lies in a comparison 
of the results of our system with the 
results of all forms of socialism. The 
proof is in the pudding. The standard 
of living of most of the civilized coun- 
tries in the world goes down in equal 
ratio to the amount of collectivism they 
have embraced. 

I should like to see the day in the 
very near future when both high 
schools and colleges have as a part of 
their required curriculum a course in 
“America’s Free Enterprise System, 
What it Means and How it Works.” 
When students have been grounded in 
this, let them delve into all the Marx, 
Engels, and Lenin they wish. Let them 
then examine the experiences of the 
nations that have adopted the social 
and economic theories of these men. 
Such study will only strengthen their 
confidence in the system under which 
they live. 

The challenge of teaching freedom 
is not education’s alone. It is a chal- 
lenge to parents, businessmen, labor 
leaders, politicians, and every other in- 
heritor of freedom. It is the challenge 
of a free-born people to transmit that 
freedom to their children. 

We are in a struggle for people's 
minds. The struggle will be won or lost 
in places like Drury College. It will 
be won by men and women who have 
the good sense to impart the values of 
freedom to the young people who must 
live with the results of the struggle. 

Some recent words from our Secre- 
tary of State pretty well sum up what 
I have been saying: 

“Most of us in the United States be- 
lieve strongly in free enterprise; but 
sometimes we forget that freedom and 
duty always go hand in hand, and that 
if the free do not accept social responsi- 
bility they will not remain free.” * * 
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chal- address. It will prevent your copy of The * Steam-detergent cleaning 
labor Petroleum Engineer from being lost or * Paint stripping drums, barrels, 
er in- misdirected. | storage tanks 
Ee ee | ¢ Cleaning tank car interiors 
t that ' © Cleaning stabilizing, fractionating, 
. TO: The Petroleum Engineer if absorption towers 
<< P.O. Box 1589 e Dallas | | 1 — FREE for th 
ee : in| ustrate ooklet yours or the 
i= CHANGE MY ADDRESS, beginning with | | asking. Send for aaa TODAY. Oakite 
mb: : | " : 
fees the eed in Products, Inc., 50B Rector Street, New 
, must FROM: a York 6, New York. 
gle. | 
Secre- . — — | 
. what 2 — | eqanize INDUSTRIAL Cleay 
es be- TO: ji sinacomnliiaigitia | ) 
e; but if 
m and a te 
d that ts ———______—————— thas. * METHODS ° sen 
ponst- a a a | Technical Service Representatives in Principal Cities of U.S. & Canada 
** | 
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Combining long, deep reach 
with heavy-duty digging strength, this 
Koehring %-yard hoe delivers big- 
yardage output on pipeline trenches, 
footings, slush pits and other below- 
grade excavations. It reaches a long 
way down, 19 feet-6 inches below 
crawlers . . . comes up with a full load 
every pass, in any kind of dirt or rock. 
There are 3 settings on the dipper arm 

. cutting angle is easily changed to 
best suit digging conditions and type of 
cut. Big *%4-yard dipper makes a wide 
cut . . . 40 inches over side-cutters. 


During the dig-and-swing cycle, close- 
coupled dipper pulls up tight to boom, 
avoids spillage as boom is raised. Long 
reach lets hoe dump far beyond edge 
of cut. . . or gives up to 13%-foot 


E-14 


© 
eee _ 


™~, 
j ee. 
3? Ad 
KOEHRING 





HOE digs 19'/2-feet below grade 


clearance height (at beginning of 
dump) to load into trucks. 


For all its powerful, fast action, this 
Koehring heavy-duty hoe gives you ex- 
ceptional ease of operation. It has a 
mechanical booster clutch that requires 
only '% to ¥% the lever pull of a straight 
manual clutch . . . yet retains accurate 
“feel” of load. 


Full operating efficiency is maintained 
at all times, because Koehring 304 
main clutches are equipped with heat 
compensator springs that make tension 
changes automatically. Saves time . . . 


pays off in improved control and extra 
production with every 304 attachment. 
Interchangeable shovel, dragline, 
clamshell, pile driver and crane ex- 
tend the 304’s big work capacity to 
all your excavating and lifting jobs. 


As a crawler crane, this Koehring 304 
has 13.9-ton lift capacity. On rubber- 
tired truck or cruiser mounting, it safely 
lifts up to 25 tons. 


Look into its many other produc: 
tion-boosting advantages. See your 
Koehring distributor, or write for 
304 bulletin. 


KOEHRI® COMPANY, Milwaukee 16, Wisconsin 


(Subsidiaries: Kwik-Mix @ Parsons @ Johnson) 


EXCAVATORS 1% to 2% YDS. 


K479REV 


@ CRANES up to 79% TONS 
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» The Chemistry of Petroleum Hydrocarbens. Volume 1, edited 


by Benj. T. Brooks, C. E. Boord, S. S. Kurtz and Louis Schmer- | 


ling. Reinhold Publishing Corporation, New York City. Hard | 


cloth bound, 664 pages. Price, $18.00. 


Dedicated to two of the most outstanding hydrocarbon chemi- 
cal scientists ever produced by the industry, V. N. Ipatieff and 
F. C. Whitmore, this volume is probably the most concentrated 
assembly of fundamental facts on petroleum hydrocarbons ever 
published. Because of the tremendous amount of important re- 
search that has been published in this field, the editors found it 
“necessary to limit its scope largely to scientific fundamentals.” 
The volume includes the fundamental chemistry of many indus- 
trial processes that involve hydrocarbon chemistry, and the prob- 
able mechanisms of the various reactions are also discussed. 

The 21 chapters include discussion in considerable detail of 
divisions of the field ranging from “Origin of Petroleums,” by 
Brooks, one of the editors, to shale oil, selective solvent extrac- 
tion, mass spectrometry, hydrocarbon syntheses, petroleum 
analyses and the composition of shale oils, to mention only a 
few subjects. 

Much tabular data are included, such as, for example, the tables 
of hydrocarbons found in a single crude, 125 different ones from 
a single (Ponca) crude. Under “Principles of Solvent Extraction” 
the critical solution temperatures in various solvents cover nearly 
nine pages of the book. Use of adducts to separate and concen- 
trate a desired type of hydrocarbon is explained in extensive de- 
tail for so brief a work. Relationship between molecular structure 
and the physical properties of hydrocarbons is presented with a 
wealth of data taken from original reports in the literature. 

The volume may well be called “A road map for the aspiring 
hydrocarbon chemist, a refresher course for the experienced plant 
or research scientist.” 


>» Chemical Business Handbook, John H. Perry, published by 
McGraw-Hill Book Company, 327 W. 41st Street, New York 36, 
New York. Price, $17. Pages, 280. 


A wide range of modern business management methods and 
practices, treated especially for their interest to the chemical and 
chemical engineering industries, is given thorough, detailed cover- 
age. The book consists of 20 sections in which 125 leading authori- 
ties discuss all major phases of business operations, from such 
subjects as finance, and control by cost accounting, to sales, and 
advertising. Also included are commercial development, research, 
patent law, industrial toxicology, and a host of other subjects that 
make this book practically a business encyclopedia for the chemi- 
cal industries. 

A unique feature of the book is a 280-page section summarizing 
the mass of market research data and information sources existing 
and spread through dozens of Government and private sources. 


> The Physics of Experimental Method, H. J. J. Braddick, pub- 
lished by John Wiley and Sons, 440 Fourth Avenue, New York 
16, New York. Price, $7. Pages, 404. 


Written for those who plan experiments or design apparatus in 
such fields as engineering, chemistry, biology, mineralogy, and 
medicine, the new book emphasizes the principles of physical ex- 
periment, the currently available resources, and the limitations of 
contemporary technique. The author is therefore concerned with 
the statistical analysis of errors, the reduction of observation, and 
the essential dependence of physical measurement on the proper- 
ties of various key materials and of their proper use in the con- 
struction of apparatus or in the design of instruments. 

The book includes discussions on errors and the treatment of 
experimental results, mechanical design, construction materials. 
vacuum technique, electrical measurements, electronics, optics and 
photography, the natural limits of measurement, and some tech- 
niques of nuclear physics. 


> Reference Book on the Four Corners Area, Rinehart Oil News 
Company, Box 1208 Dallas, Texas. Pages, 180. Price, $15.00 to 
subscribers, $20.00 to non-subscribers. 


This is an important new reference book covering the Four 
Corners Area of Southeast Utah, Southwest Colorado, Northwest 
New ‘Mexico, and Northeast Arizona. The 180-page limited edi- 
tion is the first complete presentation of the region’s historical 
background and future prospects, the publishers claim. It has ap- 
proximately 40 field, county and geological maps, and more than 
0 electrical logs of key wells, carries special articles by out- 
standing geologists in the Four Corners Area. Other information 
includes basic data on discoveries, producing zones. number of 
wells drilled and deepest tests. 
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KWIK- MIX 
314-S DANDIE® 
SPEEDS 

_MIXING JOBS 


Oil field “handyman” 


For pouring footings, laying concrete slabs, and han- 
dling all other widely-scattered mixing jobs around refineries, 
yards, booster stations or drill sites, here’s a portable “handy- 
man” that does on-the-spot mixing. Kwik-Mix 3%-S Dandie 
produces high-quality concrete fast, at low cost, anywhere 
on your property. 


IT’S AS PORTABLE AS 
A WHEELBARROW.... 


Balanced light weight, low 
center of gravity, roller- 
bearing wheels, and handy 
push-down tow-pole pro- 
vide easy one-man spot- 
ting on the job... and 
give smooth, fast towing job-to-job. Low charging height 
is only 43 inches. Easy-tilting drum is self-locking in any 
discharge position. The all-welded steel drum has rein- 
forced lip, separate ring gear, and box-section yoke for 
long-wearing durability. This utility-size 3%-S Dandie also 
has multiple V-belt drive, standard 3.4 h.p. air-cooled gas 
engine, antifriction bearings throughout. It’s available in 
3 models: end-discharge tilter (shown here), end-discharge 
non-tilt, and a side-discharge tilter. 





See your Kwik-Mix distributor for full details, or send for 
bulletins on this 3%-S, or on the larger 6-S, 11-S, 16-S sizes. 


@eeeeeeseees1eesee#esvcseeeeseees5#§eeee#eeeeee® 


mail to: KWIK-MIX COMPANY 


Send us bulletins on: 1) 3%2-S [J 6-S 


3029 W. Concordia 
Milwaukee 16, Wis. 


O) 11-S [ 16-S concrete mixers 
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Every RIZRID 
Wrench Work- 


TESTED 
at the 
factory 








PIPE WRENCH? 


It's easiest to work with eee perfect balance. ..com- 


fort-grip I-beam handle . . . handy pipe scale on hookjaw 
. . . @asy-spinning adjusting nut. . 
slip or lock. 


. clean grip on pipe, no 


It lasts longer. ee first guaranteed housing, won’t break 
or bind ...ever. Every wrench individually tested before 
shipment... and millions of them in use. Sizes 6’’ to 60’’—end 
pattern, 6” to 36”. 


For the most for your money, buy RIZ@ID .. . Your local 
Supply House stocks them for you, delivers them fast! 


THE RIDGE TOOL COMPANY ec ELYRIA, OHIO, U. S. A. 
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Houston Company Officer 
Gladys Watford went to work for 
Johnston and Johnston, independent 
Houston, Texas, oil producers in 1939 
on a temporary basis. Today, as an of- 
ficer of her company, Johnston Oil and 
Gas Company, she’s just about decided 
her job is permanent. In the meantime 
she has worked with all phases of the 
business and accepted about every 





She learned oil business fast. 


type of responsibility involved in run- 
ning a successful oil operation. 

Diminutive though she be — meas- 
uring only five feet tall, and weighing 
in at less than 100 pounds, Gladys has 
always carried a big job. Four months 
after going to work for the Johnstons, 
she was sent to Canton, Mississippi, to 
do title work and buy drilling leases. 

“This was my initiation in land and 
title work,” Gladys recalls. “As the only 
regular employee of the company in 
Mississippi, I had to learn fast.” 

In 1942, Miss Watford assumed re- 
sponsibility for all land and title work 
for the firm and was named secretary 
to Ralph A. Johnston, active partner. In 
this capacity she had the opportunity to 
have a part in vast and versatile activ- 
ties, for Mr. Johnston is known for his 
untiring interest and leadership in civic 
life of Houston. In 1945, ranching 
came into the picture, and Gladys 
helped to assemble a herd of registered 
Herefords. Again, what she didn't 
know she learned fast and for two years 
she kept the ranch records. 

Johnston Oil and Gas Company was 
formed in April 1953, and Gladys was 
named secretary. The company pro 
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Easy does it... year after year 
with this Crane pipe-line valve 


THE CASE HISTORY — More than 3 years ago the Phillips Pipe Line 
Co. installed this Crane conduit valve in a junction manifold on its 
10-inch crude line to Borger, from Yale Station, Oklahoma. How’s 
it doing? 

Operated every day or two until a few months ago, this Crane 
double-seating, grease-packed valve has always responded smoothly 
and easily to the handwheel—never sticking. Under former fre- 
quent usage as now with infrequent operation, it has never leaked 
at the bonnet joint cr packing chamber—remains tight as new at 
the seats. This Crane valve—because its pressurized stuffing box 
eliminates leakage—is clean, unstained. 

On gas and oil, these Crane valves are making big savings in 
operating costs. They’re the leading value for pipe line service, and 
thrifty buyers know it. Crane Co., General Offices, Chicago 5, IIli- 
nois. Branches and Wholesalers in all industrial areas. 


CRANE CoO. 


VALVES @e FITTINGS @© PIPE 


CLASS 600 STEEL PIPE-LINE GATE VALVES 


Grease packing in body and 
bonnet assures thorough in- 
ternal lubrication for easy 
operation. Parallel disc de- 
sign gives tight closure; elimi- 
nates seat leakage. Spring 
plates in contact with disc 
faces keep foreign matter out 
of body. When open, conduit 
ports through disc give 
straight-line, unrestricted 
flow. Full-way or Venturipat- 4} 
terns; sizes 2 to 30 in. Litera- 74 
ture sent by mail, or ask your § 
Crane Representative. 



















CRANE’S FIRST CENTURY...1855-1955 


KITCHENS © PLUMBING © HEATING 
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Women at Work 


duces oil and gas, chiefly in the San 
Juan Basin of New Mexico. “With this 





member of a panel of Houston Oil 
Women to present a discussion on 

































new title,” she relates, “my duties have “Women’s Place in the Oil Industry” to a 
become even more diversified and in- the Houston Desk and Derrick Club 
teresting for I have found a vast differ- last summer. J 
ence in the manner in which corpora- Whether at work or at home, the oil tral 
tions and individuals operate. industry is always a matter of keen in- pol 
Gladys was a charter member of the _ terest, for the entire Watford family is a 
Houston Desk and Derrick Club and oil-minded. Glady’s father was a long- pat 
each year has served as an officer or time employee of W-K-M Company, M. 
committee worker, not only locally but her sister works for Humble Oil and a d 
also in the Association of Desk and Refining Company and her brother-in- i 
Derrick Clubs of North America. In law for Warren Automatic Tool Com- fes 
recognition of her abilities and accomp- pany. It’s part of the family tradition 
lishments, she was chosen as Miss Oil for Gladys to be proud to be a part > ' 
Progress in 1953, and was selected as a of the oil industry. ry 
Oil 
me 
fic 
me 
19 
sio 
Ca 
> , 
Emma Braswell retired twice. _ 
1 
: . : the 
2 7 yf First Lady of Pipe Line Industry co 
: ; : ag a 
= Emma Braswell retired from Cities hi 
Service Pipe Line Company in Febrv- the 
” WATER os a surtace-active ary—with the unique distinction of be- = 
ND | ing the only person ever to retire twice i 
agent for use in from that company. She came to work Tr 
a* block I first for Service Pipe Line in 1923 an 
* . . ~ 
| water=-block remova and retired in 1950. The company afl 
= | amended its retirement regulations in > 
om deed 
ES Aquaness has developed PR-277 to | 1952 and asked Emma to come back. ch 
I stimulate well production by re- | She did, and gave three more years ac 
| moving water blocks and solving of devoted service in the industrial di 
, problems caused by water. | relations department. & 
Recently, seven poor producing | This was quite a career for a woman of 
: . - | who had planned only to be a home- ni 
wells were treated with PR-277. Pe 
. ; | maker. In 1922 when Emma married In 
Only 196 gallons of this chemical = A R 
P me “2, | Frank Braswell, she gave up office work 
were used, resulting in a total daily . . $0 
, ey: . | and never intended to go back. But Ce 
oil production increase of 165 A ec geen 
Sa | Service heard about her knowledge 
i = ; of law and asked her to come to > 
The added daily production work on a “temporary” basis in its to 
paid for the total chemical cost in Right of Way department. She ad- 
: ° ~ * 4 © 
slightly over two days’ production vanced to chief clerk, then to adminis- oI 
at the increased production rate. | trative assistant, the only woman ever fir 
to hold that title with her company. a! 
OTHER AQUANESS PRODUCTS INCLUDE: She doesn’t remember quite when her : 
@ Chemical compounds for petroleum “temporary” status became permanent. 
dehydrating and desalting Mrs. Braswell is a native Oklaho- 
PR-277 removes water blocks by @ Nonionic surface active chemicals man, born and educated at Atoka. Her 
lowering the oil-water interfacial ® Corrosion inhibitors first job after business coJlege was with 
tension which causes the water = ; _ : a Sy ‘ 
droplets to lose their rigidity and @ Scale compounds a lawyer in Oklahoma City. When he 
allows the oil to flow. @ Bactericides was elected to U.S. Congress, Emma 
f? went to Washington as his secretary. 


home from the capital city, and in 1917 
got her first job with the oil industry 
when she was hired by Prairie Pipe 
Line Company (later Sinclair Pipe 
Line), its first woman employee. 
During World War I, Emma went 


Aquaness 
orpsoralion 


i 

as 

Cc 

P 

B 

0 

al 

She settled in Tulsa when she came . 

> 

U 

b 

2005 Quitman, Houston, Texas U 
ce 
ai 
Pp 








1 Gentlemen: Please send me additional information on PR-277. i overseas with the American Red Cross, 
1 § | one of three applicants out of 20,000 t 
1 Name -Firm —____ — ~ # | from the Southwest who received ap- . 
: PE. ; pointments. She traveled in Italy, Eng- 0 
_Address_____ ==: sa = “Se: —State———— ey | Jand and France while abroad. F 
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PERSONALS 





> John P. Viglini, senior engineer in 
transmission engineering, has been ap- 
pointed assistant chief engineer for the 
transmission division of Lone Star Gas 
Company and Lone Star Producing Com- 
pany. Viglini, who attended Texas A. & 
M. College, joined Lone Star in 1929 as 
a draftsman and was assistant office engi- 
neer prior to being named senior engineer 
for his department. He is a registered pro- 
fessional engineer. 


> William E. Kammerer has been pro- 
moted to the new position of supervisor 
of operations of Tide Water Associated 
Oil Company’s western marine depart- 
ment. Formerly vessel dispatcher and of- 
fice manager of the department, Kam- 
merer joined Tide Water Associated in 
1920 as a clerk in its transportation divi- 
sion headquarters in San _ Francisco, 
California. 


> Willard F. Jones, Gulf Oil Corporation 
vice president and general manager of 
its marine department, has retired from 
the company, the first Gulf employee to 
complete 52 years service and the third to 
have served 50 years. Jones began his 
shipping career in 1903 as a deck boy on 
the “Northeastern,” a tanker under char- 
ter to the J. M. Guffey Petroleum Com- 
pany, the predecessor of Gulf Oil. Jones 
also retires as president of the Afran 
Transport Company, a Gulf subsidiary, 
and the Kupan Transport Company, Gulf 
affiliate. 


> Percy W. Thirtle, vice president of Sin- 
clair Oil Corporation, has retired from 
active executive duties but will remain a 
director of the corporation. He will also 
continue as a director of the Sinclair Oil 
& Gas Company as well as a director 
of Richfield Oil Corporation of Califor- 
nia. Thirtle was one of the group which, 
in 1916, organized the Sinclair Oil & 
Refining Corporation, one of the predeces- 
sor companies of the present Sinclair Oil 
Corporation. 


> Ray Powell has been named assistant 
to the senior vice president of The Texas 
Company. Powell, who joined the com- 
pany in 1931, has been supervisor of 
process engineering in the company’s re- 
fining department since 1944. He was 
graduated from the Carnegie Institute of 
Technology with a BS in chemical engi- 
neering in 1930. 


> Quinton Peters has been appointed 
assistant to Sunray Mid-Continent Oil 
Company’s public relations manager. 
Peters has been associated recently with 
Benton Ferguson and Associates, Tulsa, 
Oklahoma, public relations counselors, 
and prior to that time was manager of 
publications for Deep Rock Oil Cor- 
poration. 


> Dr. Fred D. Fagg, Jr., president of the 
University of Southern California, has 
been elected to the board of directors of 
Union Oil Company of California, suc- 
ceeding the late Gurney Newlin, lawyer 
and philanthropist. Dr. Fagg has been 
president of USC since 1947, coming 
from Northwestern University, where he 
had been vice president and dean of facul- 
lies for nearly 10 years. He is a member 
of the board of directors of Freedoms 
Foundation and the Edison Company. 
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William Naden 


S. P. Coleman 


>» William Naden has been elected execu- 
tive vice president of Esso Standard Oil 
Company. A director of the company 
since 1946 and a vice president since 
1950, he succeeded Marion W. Boyer who 
has been chosen a director of Standard 
Oil Company of New Jersey. Naden 
joined the company 28 years ago as a 
chemist in the Everett, Massachusetts, re- 
finery. He became general manager of 
manufacturing in 1949 and was elected a 
vice president the following year. Naden 
is a graduate of Lowell Textile Institute. 


>} Stewart P. Coleman, a member of the 
board of directors of Standard Oil Com- 
pany of New Jersey since 1946, has been 
elected a vice president. Coleman entered 
the oil business with Humble Oil & Refin- 
ing Company, a Jersey Standard affiliate, 
in 1920 as a chemical engineer after his 
graduation from Rice Institute. After ad- 
vanced study at Massachusetts Institute 
of Technology, where he received his mas- 
ter’s and doctor’s degrees, he headed 
Humble’s technical service and develop- 
ment work. He joined Jersey Standard in 
1933 as manufacturing representative on 
the company’s coordination committee. 
Coleman became first manager of the 
company’s coordination and economics 
department. He was named chairman of 
the coordination committee in 1954. 


>» F. W. Borden has been named a vice 
president and manager of the West Coast 
district operations for Sunray Mid-Conti- 
nent Oil Company. New manager of 
crude oil distribution for the company is 
P. M. Broach. 


» Clyde Johnson is the newly appointed 
vice president and manager of two 
Venezuelan subsidiaries of Delta Drilling 
Company. Thev are Perforaciones Delta 
C. A. and Perforaciones Guarico C. A., 
with headquarters in Caracas. Before his 
association with Delta, Johnson was em- 
ployed by Loffland Brothers Company of 
Venezuela and Lynn Drilling Company of 
Tulsa, Oklahoma. 


> Lewis E. Frensley, comptroller for 
Magnolia Petroleum Company, has been 
elected a vice president of the Comptrol- 
lers Institute of America. 


>» Roy B. Kelly has been named president 
of Toklan Oil Company, while Cecil B. 
Hagen has been appointed consultant. 
Other appointees for the firm are Vaughn 
Bryan and James L. Ballard, vice presi- 
dents. New directors include Kellv, Bal- 
lard, A. F. Childers, Jr., Wallace M. 
Davis, Jr.. Holman Jenkins, and R. R. 
Ohrstrom. 


> William G. Pulliam, patent counsel of 
the Cities Service Research and Develop- 
ment Company, has been elected vice 
president. Pulliam has received degrees 
from Virginia Polvtechnic Institute and 
St. Lawrence University. 





M. E. Dice 


W. F. Kirk 


> Maricn E. Dice has been appointed 
assistant to the president of General Pe 
troleum Corporation. He will be suc 
ceeded as manager of the company’s 
economics department by W. F. Kirk. 
Dice had been economics department 
manager since 1944 and for a year prio! 
to that he had served as technical assist 
ant to the president. He began work with 
General Petroleum in 1923 as a drafts 
man and spent his early years with the 
company in the engineering department 
He holds a degree in chemical envineer- 
ing from the University of Colorado. 

Kirk, who has been assistant manace! 
of the economics department since 1949 
joined General Petroleum in 1929 as a 
clerk in the comptroller’s department. He 
is a graduate of Orevon State College 
On loan from General Petroleum, Kirk 
served as assistant director of the pro 
gram division of the Petroleum Adminis 
tration for Defense in Washington from 
August, 1953 to February, 1954. 


> John W. Proctor of Calgary, Alberta 
Canada, has been appointed general man- 
ager of the Canadian Petroleum Associa 
tion, succeeding R. H. C. Harrison to the 
association’s top position. Proctor joined 
the CPA in January as executive secretary 
of the Alberta division. 

John S. Peach, also of Calgary, has been 
appointed public relations director. 


> Stanley T. Crossland, vice president 
and treasurer, The Texas Company, and 
Harry H. Arnold, Jr., formerly manacing 
director N. V. Caltex Pacific Petroleum 
Maatschappij, Indonesia, have been 
elected to the board of directors of Cali 
fornia Texas Oil Companv, Limited 
Crossland replaced A. Neil Lilley, a direc 
tor and vice president of The Texas Com- 
pany, who has resigned from the Caltex 
board. Arnold, a vice president of Caltex. 
has been re-assioned to New York in 
charge of the producing division. 


> Jack Dillard has been appointed by 
Governor Allan Shivers as the new Texas 
representative on the Interstate Oil Com 
pact Commission succeeding Maurice 
Acers. 


> Harry E. Howard has resiened as sec 
retary of General Petroleums of Canada 
Ltd., New Superior Oils of Canada Ltd.. 
Edmonton Pipe Line Company Ltd., and 
Altex Oils Ltd. Howard will remain as a 
director of all companies concerned. He 
was one of the original group which in 
corporated these companies. Also an- 
nounced are the appointments of L. C. 
Bowes as secretary of all aforementioned 
companies and Georee Clarke as como 
— of General Petroleums of Canada 
Ltd. 

Clarence G. Matthews has been ap 
pointed drilling engineer of General Pe 
troleums. Matthews holds the deeree of 
professional engineer. He was emploved 
by Hiway Refineries in 1932 and served 
as refinery superintendent. 
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CLARK BROS. CO. DIVISION, 
Olean, New York — Engines and 
reciprocating, centrifugal, and 
axial flow compressors — gas, 
steam, electric and diesel driven. 
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DRESSER-IDECO DIVISION, 
Columbus, Ohio — Radio and 
television broadcasting towers, 
steel buildings, aircraft hangars, 
mechanical parking garages, 
electric power substations. 


DRESSER MANUFACTURING 
DIVISION, Bradford, Pa. — Pipe 
line couplings, pipe repair sleeves 
and clamps, weldments, forgings, 
welding fittings, flanges, rings. 


. 


IDECO, Dallas, Tex. — Hyd 
Power Rigs; Full-View 
Substructures; Single, Digi 
Drive-In Rambler Rigs: 3 
Swivels, Rotaries; Mud-P 
Petroleum Equipment and § 





WELLS C 
Houston, 
Okla. El 
iy Well L 
ating anc 
packers an 


U \t O WELLS 


how the 


DRESSER PLUS f+ 
works for you 





| WELLS CO., Los Angeles, 
Houston, Tex., Oklahoma 
—Electric and Radio- . 
a Logging, Koneshot In oilfields the world over, you will find the Dresser Pluss 


wing and bullet perforat- in action around the clock. The Dresser Plusyxeis the plus 
qkers and bridging plugs. value you get when you are served by any of the companies 
that make up Dresser Industries. Each of these companies 

operates independently to assure maximum specialized 

attention to your individual problems. Yet all work together to provide an 
unsurpassed array of research, engineering, manufacturing, and distribution facilities. 





Shown at left are four of the many Ideco Full View Masts operating in California’s 
famous Signal Hill Field. Ideco products make up the industry’s most complete line 
of drilling, workover and servicing equipment. Also helping achieve daily footage 
records at Signal Hill Field are rock bits, reamers.and hole openers manufactured by 
Security Engineering. Lane-Wells technicians provide electric and Radioactivity Well 
Logging, and experienced gun perforating services to “bring in” wells swiftly and 
economically. Still another Dresser company, 
Magnet Cove Barium Corporation, provides spe- 
cialized drilling muds and chemicals, giving 
prompt attention whenever mud problems arise. 


Behind each of these Dresser product teams 

throughout the oil, gas and chemical industries is Sie B< 
the combined research and engineering experi- 

ence of all the Dresser companies . . . experience : P STRIES, INC. 


that has made Dresser products and services i. L AND CHEMICAL EQUIPMENT 
the standard of comparison the world over! ' 


REPUBLIC NATIONAL BANK BUILDING e POST OFFICE BOX 718 e DALLAS 21, TEXAS 
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: ROOTS-CONNERSVILLE BLOWER 

and “eet as nelle : lear sigs Dallas, Tex., Whittier, Calif. — Rock Rotary positive blowers gas pumps 
- Seecogel dribing seesag bed reap gran ned bits, reamer rock bits, reamers, hole ih: Meceres anaihors 
Other specialized oil tions, pipelines, and chemical Oe * eee centrifugal blowers, exhausters, 











Just off 
the press! 


after 4 years 
of research 

















all steps 





This complete volume covers the 
finding and development of ground 
water resources, geology, drilling 
methods, well logging, construction, 
design and performance character- 
istics of vertical turbine, mixed flow 
and propeller pumps. Practical 
applications and vertical pump 
selections as related to industrial 
uses are thoroughly covered in this 
authoritative manual. 


from finding water to 
pump selection covered. 
Plus important industrial 
application data. 


A complete work 
on the Vertical 
Pump Industry 


A new 
392 page 


text book 


Leading engineers from industry 
and top scientists from many of the 
largest Universities and colleges in 
in the U.S. contributed to this 
book. Every user and prospec- 
tive vertical pump user will find 
this book unequaled anywhere. 
Just fill in and mail to us the 
coupon below with a $10.00 check 
or money order (plus sales tax 
where applicable ). 





enclosed. 
JOHNSTON 
VERTICAL PUMPS Address__ 





JOHNSTON PUMP COMPANY 
Bin “K}’ Pasadena 15, California PE-75 


Please send me your authoritative 392-page Pump Manual. 
My check for $10.00 (plus sales tax where applicable) is 


aaa 








Zone_____ Country 
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DEATHS 


>» Joseph Dunbar died of a heart attack 
at his home in Denver, Colorado. He was 
president of the American Association of 
Oilwell Drilling Contractors and Dunbar 
Drilling Company. 





> Edward S. Beaty of Corpus Christi, 
Texas, manager of the Korean Oil Storage 
Company for two years, died recently in a 
U. S. Army Hospital in Seoul, Korea, of 
bulbar poliomyelitis. He was also a repre- 
sentative in Seoul for the Cal-Tex Oil 
Company of New York. 


>» E. J. Hendon, veteran landman and oil 
operator, died recently following a long 
illness and operation. He was a law gradu- 
ate of the University of Oklahoma. 


> Pattillo Higgins, whose work led to the 
1901 oil discovery at Spindletop dome, 
died recently at his home in San Antonio, 
Texas. Lacking funds, he had tried to in- 
terest others in developing the dome. The 
Lucas weli, which resulted. from his work, 
is often cited as the origin of the modern 
oil industry. Higgins later developed the 
Barber’s Hill, Goose Creek, and other im- 
portant oil fields. 


>» Lindsay Hanna, retired vice president 
and director of Standard Oil Company of 
California, died recently following an ex- 
tended illness. Hanna retired from Stand- 
ard in 1948 after 37 years with the 
company. 


>» Arthur E. Hurley, retired natural-gaso- 
line manufacturer, died recently at his 
home in Anaheim, California. Hurley 
formed the Hurley Gasoline Company. 


>» James E. Pew, member of the board of 
directors and manager of the natural gas 
and natural gasoline division of the Sun 
Oil Company, died recently at his home 
in Malvern, Pennsylvania. An authority 
on natural gas, Pew directed a $30,000, 
000 expansion of Sun’s natural gas pro- 
cessing facilities during the past 10 years. 


>» Jack Foster, Sunset Oil Company execu- 
tive, died recently in Pomona, California, 
following a heart attack. 


>» Allen S. Hicks, Hydril Company pro- 
duction engineer, died recently. He was 
employed by Hydril as a shop hand in 
1930. Hicks represented Hydril in the 
field in Oklahoma and Texas on pressure 
drilling operations before going into for- 
eign sales. 


> Edward F. Walsh, retired Bartlesville, 
Oklahoma, oil man and former president 
of Walsh Oil Company, died recently in 
a Tulsa, Oklahoma, hospital. 


>» Charles Frederick Stephenson, 27-year 
employee of Magnolia Petroleum Com- 
pany, died recently in Temple, Texas. 
Stephenson had been division superin- 
tendent for Oklahoma and part of North 
Texas. 


> R. W. (Dick) Burnett, independent op- 
erator, died recently of a heart attack 
while in Shreveport, Louisiana, for 4 
Texas League baseball game. Burnett was 
president of the Dallas Eagles ball club. 


> Donald Kenneth McLennan, who was 
a West Coast independent oil operator, 
died recently at his home in Bakersfield, 
California. 
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OIL and GAS TRADE NEWS 





Du Pont Appoints Distributor 

E. I. duPont & Company has appointed 
Barada & Page, Inc., as distributors of its 
sodium carboxymethyl cellulose (CMC) 
for use in drilling muds. Barada & Page 
will service dealers at their Texas ware- 
houses in Houston, Corpus Christi, Dal- 
las, Odessa, and at Oklahoma City, Okla- 
homa, and New Orleans, Louisiana. 


Fluor to Build Texas Plant 


The Fluor Corporation, Ltd., Los An- 
gelcs, California, has been awarded a con- 
tract by the Texas Natural Gasoline Cor- 
poration for the design, engineering, and 
construction of plant facilities in Coke 
County, Texas. Completion is scheduled 
late this year. 

The gasoline project will include com- 
pression facilities comprising five 2000- 
hp compressors; gas processing and dehy- 
dration facilities; storage facilities for 
liquid products; electrical generator facili- 
ties; boilers and auxiliaries; and water- 
treating facilities. 


Goodrich Hycar Plant Grows 


B. F. Goodrich Chemical Company, a 
division of B. F. Goodrich Company, 
awarded an engineering and construction 
contract to the Girdler Company, a divi- 
sion of the National Cylinder Gas Com- 
pany, Louisville, Kentucky. Contract 
covers work necessitated by the expan- 
sion of Goodrich’s Hycar synthetic rub- 
ber facilties in Louisville. 


McCu'lough Extends Branches 


McCullough Tool Company has opened 
branches at Grand Junction, Colorado, 
and at Westhope, North. Dakota. P. D. 
Vollum was named manager of the West- 
hope branch, transferring from Williston, 
North Dakota. V. J. Sanders, formerly 
manager of McCullough’s Newcastle 
branch, has been transferred to Grand 
Junction as branch manager. He has been 
replaced at Newcastle by William Morley, 
former line truck operator at Newcastle. 





Baker Tools, Inc. has completed a series of sales and person- 
nel meetings in Shreveport, Midland, Corpus Christi, Great Bend, 
Oklahoma City, and Evansville. Pictured are those attending the 
Midland meeting. Front row: R. L. Turner, district manager, Rocky 
Mountain District; N. H. Lytton, district manager, Southwest Texas 
District; R. D. McBrian, assistant manager, sales and service, Cen- 
tral Division; P. E. Hilton, manager, sales and service, Central 
Division; B. Fields, secretary, Odessa; R. W. Henderson, vice presi- 
dent and assistant general manager; G. M. Anderson, manager, 
sales and service, Western Division; C. C. Taylor, district manager, 
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The S. R. Bowen Company announces the establishment of this new store ir 
Odessa, Texas. The store stocks and services the S. R. Bowen Fishing Tools and Specia! 
ties for the Midland-Odessa area. O. A. (Jack) Johnson has been appointed manager 


Brown Names Representatives 


Brown Fintube Company of Elyria, 
Ohio, has announced the appointment of 
the recently formed firm of Benson, Funk 
and Associates as sales and engineering 
representatives for the New England 
territory. 


Dow Opens Far East Office 


Dow Chemical International Limited 
has opened a sales office in Tokyo, Japan, 
to serve the Far East, Australia, and New 
Zealand. H. Lee Clack has been appointed 
manager, and Howard C. Visger assistant 
manager of the branch. 


Wilson Opens at Sherman 

Wilson Supply Company has opened 
store at Sherman, Texas. Cecil Kirkland 
is manager. 


GM ‘Powerama’ Opening Set 


**“General Motors Powerama,” a giant 
outdoor exposition portraying the contri 
butions of Diesel and aircraft power to 
America’s industrial economy, will be 
staged by General Motors, Chicago, Illi 
nois, August 31-September 25. The shov 
will be open without charge to the public 
in a 1,000,000-sq-ft area on South Lak 
Shore Drive, adjacent to Soldier Field 


ey 


. 


West Texas District; E. F. Hannon, Jr., district manager, Mid-Conti 
nent District. Back row: C. J. Berlin, division sales engineer; M. R 
Litchfield, branch manager, Levelland, Texas; G. M. Anderso: 

division; J. Edwards, branch manager, Hobbs, New Mexico; W. 

Noxon, division sales engineer, Houston; J. V. Bergman, branc! 
manager, Farmington, New Mexico; J. T. Brian, branch manager 
Abilene, Texas; G. E. Diggs, division staff engineer, Oklahoma 
City; J. T. Coy, material control supervisor, Houston; J. F. Hol 
comb, branch manager, Synder, Texas; J. T. Mitchell, branch 
manager, Odessa, Texas. 
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DESALTING 
TREATMENT 


@ Visco Desalting Treatments are your 
assurance of maximum salt removal and 
minimum risk of deposits, or plugged 
equipment. Used alone, or with electrical 
desalting, Visco formulas consistently 
and economically produce low salt 
content crude. 


O « 
PRopuct® | 
HOuston, 1eh* 


Your Visco Representative will be avail- 
able whenever you call. Ask for his rec- 
ommendations for better operation and 
lower treating cost. For fastest action call 
collect to Houston, Madison 3-0433, today. 


VISCO PRODUCTS COMPANY 
INCORPORATED 


2600 Nottingham at Kirby 
Houston 5, Texas 
a ® 


LOE”... CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
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Projected $1,500,000 research, engineering, and marketing building for Consolidated 
Engineering Corporation, Pasadena, California. Ground breaking took place in May 
for the 120,000 sq ft plant. 


Taylor Has New Plant 


Taylor Instrument Companies’ San 
Francisco offices and plant have been 
moved across San Francisco Bay to 1661 
Timothy Drive, San Leandro, California. 
Decision to relocate the plant and sales 
offices was made on the basis of a greatly 
increased volume of sales and service ac- 
tivities in the San Francisco area. 


National Supply Opens Building 


A new store and warehouse building, 
which also includes the company’s dis- 
trict offices, has been opened by The Na- 
tional Supply Company at Corpus Christi, 
Texas. The building, which occupies a 
l%2-acre site, replaces a former store 
building and separate offices. National 
Supply has had a store at Corpus Christi 
since 1936. 


Nelson Holds Conference 


Sales engineers from throughout the 
United States and from England and 
Puerto Rico were briefed on newest de- 
velopments in the field of oil field elec- 
trical equipment at sales conference ses- 


. sions held by Nelson Electric Manufac- 


turing Company, Tulsa, Oklahoma. Hans 
Norberg, vice president and general man- 
ager, Outlined for the salesmen projects 
now being worked on in the firm’s re- 
search and development laboratories and 
disclosed projects being considered for 
the future. 


Beaird Shows Storage Units 


A demonstration operation of three “de- 
signed-in-1955” units in an LP-Gas bulk 
storage plant layout climaxed the annual 
meeting of sales representatives at The J. 
B. Beaird Company’s plant, Shreveport, 
Louisiana. Included in the model layout 
were a 6000-gal do-it-yourself packaged 
bulk plant for dealers, a 7200-gal single- 
barrel transport, and a compact packaged 
LP-Gas filling station. 


Sharples Licensed 


Socony Mobil Oil Company, Inc., and 
Sharples Chemicals, Inc., jointly an- 
nounce the signing of a licensing agree- 
ment granting Sharples rights to manufac- 
ture and sell thiophene under Socony 
Mobil patents. 


Young Radiator Host at Meet 


More than 85 diesel engine manufac- 
turers, university professors, industrial 
engineers, and Young Radiator Company 
personnel attended the regional Diesel 
Engine Manufacturers Association educa- 
tional meeting at Young Radiator Com- 
Pany’s Racine, Wisconsin, plant. 
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Davison Starts Professorship 

Davison Chemical Company, division 
of W. R. Grace and Company, has estab- 
lished a professorship at Johns Hopkins 
University, Baltimore, Maryland, to be 
known as the “Grace Chair of Chemis- 
try.” Dr. Paul H. Emmett of the Mellon 
Institute of Industrial Research, Pitts- 
burgh, Pennsylvania, accepted the chair 
July 1. Dr. Emmett is an authority on 
catalysis and was chairman of the depart- 
ment of chemical engineering at Johns 
Hopkins from 1937-1944. 


Subsidiary Name Changes 


Rockwell Manufacturing Company has 
changed the name of its Canadian sub- 
sidiary—Callander Foundry and Manu- 
facturing Company, Ltd., Guelph, On- 
tario—to Rockwell Manufacturing Com- 
pany of Canada, Ltd. Purchased by Rock- 
well in November, 1953, the Canadian 
firm is Canada’s largest producer of power 
tools for home and industry and also turns 
out a line of electrical conduit fittings. 


Dicalite Has Anniversary 


April began the 25th anniversary year 
of the Dicalite division, Great Lakes Car; 
bon Corporation. On April 1, 25 years 
ago, the newly-formed Dicalite Company 
made the initial carload shipment from 
its first plant at Walteria, California. Dur- 
ing Dicalite’s 25 years of operation, over 
50,000,000 bags of diatomite products 
have been produced and shipped to indus- 
trial users all over the world. 


Texas Natural Buys Ellis 


Texas Natural Gasoline Corporation of 
Tulsa, Oklahoma, has acquired from W. 
G. Ellis controlling interest in the Ellis 
Transport Corporation of Houston, Texas. 
The consideration paid was not disclosed. 
Ellis Transport Corporation is a large 
wholesale distributor of liquefied petro- 
leum gases to retail dealers operating 
throughout 70 counties in the Houston, 
Texas, area. 


Lunkenheimer Has Conference 


Distributor sales representatives from 
seven eastern and central states and On- 
tario, Canada were guests of the Lunken- 
heimer Company of Cincinnati, Ohio, re- 
cently during a two-day conference to 
review new developments by the pioneer 
valve manufacturer. Held at the com- 
pany’s general office building, the confer- 
ence was attended by 20 sales representa- 
tives from 11 Lunkenheimer distributors 
in Illinois, Minnesota, North Carolina, 
South Carolina, Pennsylvania, Virginia, 
Wisconsin, and Ontario, Canada. 


Trade News 


Continental Adds Six Engines 

Six Worthington gas engines have beer 
added to Continental Oil Company’s 280 
well Sussex oil field in Wyoming. The en 
gines, which help supply power for Con 
tinental’s field, also provide electric powe! 
for the nearby town of Linch. Engines 
give continuous power for pumping oil 





Oakite Forms Export Office 


Oakite Products, Inc., has formed a1 
export division to handle the demand 
from Latin American and overseas com 
panies. Harry V. Kerker has been ap 
pointed manager of the new division in 
New York. 


Leschen Moves to Newark 


The New York district office and ware 
house of Leschen Wire Rope division, H 
K. Porter Company, Inc., has been moved 
to 219 Emmet Street, Newark, New Je: 
sey. The new location will provide in 
creased space for warehouse and shipping 
facilities. 


GE Adds Offices, Warehouses 


New direct sales offices and warehouses 
have been established in St. Louis, Mis 
souri, and Chicago, Illinois, by General 
Electric Company’s welding department 
Wendell E. Matchett will be acting supe! 
visor of Chicago direct sales, and Vernon 
H. Hartley will manage St. Louis direct 
sales. 


Graver Appoints Sales Firm 


Graver Water Conditioning Company 
has announced the appointment of Atlas 
Misrock Company, Richmond, Virginia, 
as new Sales representative. A. Misrock 
will be the engineering representative 
handling Graver’s equipment. 


Foxboro Opens Ten Offices 


The Foxboro Company, Foxboro, Mas 
sachusetts, has established ten regional 
sales divisions, with territories arranged 
for maximum service to industrial instru 
ment users. H. O. Ehrisman is the new 
general sales manager, and J. J. Burnett 
is field sales manager. 

The ten regional sales offices and re 
gional managers are: New England, H. H 
Michelmore; New York, E. R. Huckman; 
Philadelphia, Pennsylvania, J. B. Dead 
erick; Pittsburgh, Pennsylvania, A. H 
Shafer; Atlanta, Georgia, E. W. Prende 
gast; Cleveland, Ohio, H. L. Lee; Chicago, 
Illinois, J. J. Connelly; Dallas, Texas, | 
L. Stark; Houston, Texas, L. W. Parten 
and San Francisco, California, R. | 
Rogers. 


Welded Pipe Produced 


Production of welded aluminum con 
struction pipe by Aluminum Company 
of America has been made possible by 
the installation of two new welded tub: 
mills at the company’s Alcoa, Tennessee 
works. The new product, Alcoa Alclad 
welded construction pipe, supplements the 
company’s line of extruded construction 
pipe. 


New Company Formed 


Grange Chemicals Limited, a new 
company for the manufacture of dete! 
gent Alkane, has been formed bv Oronite 
Chemical Company of San Francisco 
California, and British Petroleum Chemi 
cals Limited of London. The new com 
pany will commence operations on com 
pletion of its plant, now under construc 
tion at Grangemouth, England. 
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Trade News 





UOP Honored 


Universal Oil Products Company’s ad- 
ministrative and engineering building in 
Des Plaines, Illinois, was selected as one 
of 19 outstanding architectural contribu- 
tions made to the Chicago area since 
January 1, 1950. 


Waukesha Opens Depot 


Waukesha Sales & Service, Inc., fac- 
tory-authorized distributor in Texas for 
Waukesha engines, has announced the 
opening of a specialized emergency parts 
depot at Sherman. The depot will serve 
the great number of Waukesha drilling 
engines in the Sherman and Whitesboro 
areas in Grayson and Cooke counties in 
Texas with Waukesha drilling engine field 
repair facilities. 


McCullough Has New Branch 


McCullough Tool Company has opened 
a service branch in Carmi, Illinois. R B. 
Boron has been appointed as manager of 
the office. 


Fiuor Consolidates Department 


All metal products department offices 
and engineering personnel of The Fluor 
Corporation, Ltd., have been transferred 
from Los Angeles, California, to the com- 
pany’s recently expanded manufacturing 
plant in Paola, Kansas. The move is in 
line with Fluor’s program to consolidate 
its pipe prefabrication and metal products 
fabrication activities in Paola. 





New main office and yard of Associated Oil Field Rentals has 
been opened in Houston, Texas. This firm, a subsidiary of 
Associated Oil & Gas Company, has ten other yards located in 
the Southwest. 
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Not only a Texas hat, but a ranch and Cadillac were pre- 
sented to Gene Wedereit of Tube Turns, Inc., when he addressed 
the North Texas Industrial Advertisers Association in Dallas. 
Making the presentation are Clark Fischel, left, of Texas Indus- 
tries and Steve Miranda, right, of Dresser Industries. 


Fiuor Awarded Contract 


The Fluor Corporation, Ltd., Los An- 
geles, California, has been awarded a 
contract by the Ketona Chemical Corpo- 
ration to design, engineer, and construct 
nitric acid neutralizing and ammoniated 
nitrate of ammonia facilities at Ketona’s 
Tarrant, Alabama, jobsite. Ketona_ is 
jointly owned by the Alabama By-Prod- 
ucts Corporation of Birmingham, and the 
Hercules Powder Company, Wilmington. 
Delaware. 


Metalweld Gets IH Products 


Metalweld, Incorporated, Philadelphia, 
Pennsylvania, has been appointed Inter- 
national industrial power distributor in 
the Philadelphia area by International 
Harvester Company. Metalweld will 
handle all International industrial power 
products. 


Ethyl Reorganizes Sales 


A realignment of the sales organization 
of Ethyl Corporation designed to improve 
and expand the company’s services to the 
oil industry, has been announced. The or- 
ganizational changes follow the forma- 
tion of Ethyl Corporation of Canada, 
Ltd., which will direct the manufacture 
and marketing of “Ethyl” antiknock com- 
pound throughout Canada. S. T. Pruitt has 
been named to the position of domestic 
sales manager. Harold R. Berg, after an 
extended leave of absence, will assume 
new duties as sales coordinator. 


Off into the wild, blue yonder will be the byword of the oil 
and gas department of Victoria Bank & Trust Company. Stand- 
ing beside the bank's new Cessna ‘170’ is David R. Blackburn, 
senior vice president, with Roger C. Hamel, Jr., vice president 
and department head, as pilot. 





Hobbs Forms Drilling Firm 


A material yard is under construction 
in Houston, Texas, to accomodate the 
specialized equipment of a new firm, 
Zerky Hobbs Directional Drilling. The 
firm, organized to provide engineering 
service and equipment for directional 
drilling, is owned and operated by M. X. 
Hobbs. 


Silica Gel Tested 

The practicability of using silica gel 
for natural gas dehydration has been 
shown in more than a year of field tests, it 
was announced by the Davison Chemical 
Company division of W. R. Grace & 
Co., which supplied the silica gel for 
evaluation at the Carthage, Texas, gaso- 
line plant of the United Gas Pipe Line 
Company. A coarse granular (3-8 mesh) 
pre-attrited type of silica gel was devel- 
oped for use at the plant. 


Brush, Tech Instruments Merge 


A merging agreement has been formed 
between Technical Instrument Company 
and Brush Electronics Company, Cleve- 
land, Ohio. C. W. Bocock, III, will con- 
tinue as president of Technical Instru- 
ment Company which he founded in 
Houston, Texas, in 1939. Under ithe 
terms of the agreement Technical Instru- 
ment will operate as a division of Brush 
Electronics. 


A $3,000,000 central research laboratory building, first unit com- 
pleted in a new research center, has been dedicated by Minnesota 
Mining and Manufacturing Company in St. Paul, Minnesota. It 


accommodates about 200 scientists. 
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TRADE PERSONALS 


» M. E. Montrose of Hughes Tool Com- 
pany has been elected president of the 
Petroleum Equipment Suppliers Associa- 
tion for 1955-56, succeeding Rodney S. 
Durkee of Lane-Wells Company. New 
vice president is Rainey Elliott of the sup- 
ply division of Jones and Laughlin Steel 
Company. Reappointed executive secre- 
tary was H. R. Safford, Jr. Also an- 
nounced was the naming of Floyd Glass 
as staff member in charge of the newly 
organized 
headquarters at Tulsa, Oklahoma. 


credit interchange division, 


> W. L. Childs, sales manager for the 
Reed Roller Bit 
Texas, attended the Fourth World Petro- 
leum Congress in Rome, June 6-15. He 
was accompanied by J. B. Book, manager 
of Reed’s New York export division, and 
A. G. Chandler, Reed’s European repre- 
sentative, London. 


Company, Houston, 


> W. W. Bodle has been appointed the 
Chicago, Illinois, district office manager 
by J. F. Pritchard and Company. Paul W. 
Laughrey will succeed Bodle as manager 
of the process and research department. 


) Stan Parfet, president of the Peruvian 
firm, Servicios Petroleros, S. A., is tak- 
ing a refresher course at the Oil Base, 


Inc., plant at Compton, California. With 


headquarters at Lima, Parfet’s company 


represents Black Magic oil base drilling 


fluid and OBI products on the west coast 
of South America. 


> Bruce Deters has been appointed as 
service and sales representative in foreign 
fields by Johnston Testers, Inc. 


> Re-elected to the board of directors of 


Macwhyte Company were George C. Wil- 


der, president; R. P. Tyler, vice president 


in charge of sales; E. C. Berg, vice presi- 


dent and controller; Gocedwin Johnston, 


treasurer; M. A. Buntrock, secretary; R. 
B. Whyte, consultant, and James T. Wil- 
son, chairman of the board. 


) E. F. Foster has been appointed man- 


ager of purchases of Wyatt Metal & Boil- 
er Works, with headquarters in its Hous- 
ton, Texas, offices. 


> Ted W. Peterson has been appointed 


district sales representative for Leschen 
Wire rope division, H. K. Porter Com- 
pany, Inc. His territory covers Minne- 
sota, Wisconsin, eastern Iowa, North Da- 
kota, and the upper peninsula’ of 
Michigan. 


> Walter L. Beers has been promoted to 
Manager of Zone 2 by Sherman Prod- 
ucts, Inc. He has been district manager 
in that area for three years. 


> Rob-rt S. Stevenson, president and 
other directors of Allis-Chalmers Manu- 
facturing Co. were re-elected to the board 
in the annual meeting of shareholders. 
Directors re-elected besides Stevenson 
Were Fred Bohen, W. C. Buchanan, W. 
4 Buchanan, Hugh Comer, James D. 
Cunningham, D. A. Forward, Ernst Mah- 
ler, Louis Quarles, Rex Reeder, W. G. 
Scholl, and J. L. Singleton. 
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>» Columbia-Southern Chemical Corpora- 
tion has promoted Foster G. Garrison 
from management assistant to director of 
market research. Chester J. Stroemple, 
who has also been a management assist- 
ant, has been made director of market de- 
velopment. Eugene D. Witman, formerly 
manager of agricultural chemical develop- 
ment, has been named assistant to the di- 
rector of market development. Louis B. 
Taylor, technical representative of mar- 
ket research and development, has been 
appointed manager of pulp and paper de- 
velopment. 


> Dr. W. H. Kirkpatrick, formerly as- 
sistant vice president, has been promoted 
to the office of vice president of Visco 
Products Company, Inc. 

D. M. Jacks has been promoted to vice 
president of Visco. He had been assistant 
vice president since November, 1952. 


> L.C. Michie has been appointed dis- 
trict manager for the Enterprise Engine 
& Machinery Company, St. Louis, Missou- 
ri, subsidiary of General Metals Corpora- 
tion. L. J. “Dutch” Robbins will continue 
as service engineer in the St. Louis district. 


>» Dana G. Hefley has been promoted to 
assistant general manager in Dowell In- 
corporated’s general offices in Tulsa, Okla- 
homa. Hefley formerly headed Dowell’s 
technical development department. He 
joined Dowell in June, 1935, as a research 
chemist. 


> William D. Gilder has joined Reed 
Roller Bit Company of Houston, Texas as 
chief metallurgist. Gilder came to Reed 
with 24 years of metallurgical experience 
behind him. 


>» Clayton L. Davis is new technical serv- 
ice director of Universal Atlas Cement 
Company. He joined Universal Atlas in 
1930. 


> William R. Morrisey has been ap- 
pointed sales representative in Chicago 
and surrounding areas, for Wolverine 
Tube, division of Calumet and Hecla, Inc. 
John Van Waggoner has assumed new 
responsibilities in the advertising depart- 
ment of Wolverine Tube. Robert M. Fritz 
has been appointed sales representative, 
headquartered in the Tulsa, Oklahoma 
office for Wolverine. 


> James B. Hughes is a new vice presi- 
der’ -« Hydril Company. He will con- 
ti.ue to make his headquarters in 
Houston, Texas. 


> Walter K. Graham has been named 
manager of Harnischfeger Corporation’s 
oil field sales. He will devote most of his 
time to power cranes and shovels and 
products of the Welder and Diesel 
divisions. 


> Dr. Augustus B. Kinzel has been elected 
vice president, Research of Union Carbide 
and Carbon Corporation, succeeding Dr. 
George O. Curme, Jr., who is retiring as 
vice president of the corporation. 





> F. Clavton Nicholson has been ap 
pointed vice president of the Davison 
Chemical Company 
division of W. R 
Grace & Co.,, in 
charge of chemical 
operations. Nichol 
son succeeded Wil- 
liam B. McCloskey 
who has been named 
vice president of the 
parent company, W 
R. Grace & Com 
pany, in charge of 
administrative con 


F. C. Nicnotson trols. 


> A. E. Hohman, advertising manager ol! 
Blaw-Knox Company since 1944, has 
been appointed co- 
ordinator of special 
sales activities. Hoh 
man will serve the 
sales department in 
the evaluation of ad- 
vertising, sales pro 
motion, and special 
marketing activities 
Paul F. Vollmer has 
; been appointed ad 
vertising manager, to 
succeed Hohman. 





A. E. Honman 


> Cecil Blackwell has been appointed dis- 
trict sales engineer for the Gulf Coast 
area of BrakeSol, Inc. Elvin “Al” Grims- 
ley is new sales engineer for the Louisiana 
district, with headquarters at New Iberia. 
J. W. Page has been promoted to district 
sales engineer, headquarters at Odessa 
Texas; David Peters has been appointed 
to Odessa, Texas, as a sales engineer; H. 
E. “Babe” Wright has been appointed 
sales engineer at Covington, New Mexico; 
George Lynch has recently been appointed 
as a Sales engineer, with headquarters in 
Sidney, Nebraska; Jim Rea has been trans 
ferred to Great Bend, Kansas; Pat Curtin 
has been put in charge of the Oklahoma 
and North Texas area with headquarters 
in Oklahoma City, and Dick Wernsman 
has been appointed sales engineer for the 
Illinois, Western Kentucky area, head 
quarters in Salem, Illinois. 


> Paul R. Nagle has been appointed ex 
port manager for Baash-Ross Too! Com 
pany, division of Joy Manufacturing 
Company. 


> R. G. Biesel and Spencer D. Moseley 
have been named directors of General 
American Transportation Corporation 
and Biesel was elected a vice president. 


> E. L. Alexander, vice president in 
charge of manufacturing and engineering 
for the George E. Failing Company has 
been elected to the board of directors of 
Failing Supply Limited of London, Eng 
land. 


> George C. Allen has been transferred 
from The Parkersburg Rig & Reel Com 
pany’s Houma, Louisiana, branch to 
Maracaibo, Venezuela, where he will serve 
as their sales representative in Western 
Venezuela, Colombia and Peru. 


> J. P. (Jack) Gregor has been appointed 
general merchandise manager for Unit 
Rig and Equipment Company. He will b« 
in charge of all distributor relations in 
cluding units and parts stock control and 
distribution. 
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Trade Personals 





> R. S. Finn was elected to the board of 
directors of Seismograph Service Corpo- 
ration and Albert J. Barthelmes was 
named executive vice president of the 
company at the annual stockholder meet- 
ing of SSC. Other directors re-elected at 
the meeting included Falkner C. Broach, 
Amasa B. Chappell, Ralph W. Davis, 
James E. Hawkins, Forrest B. Leedy, 


Laurence D. Simmons, Barthelmes and 
Westby. 
Officers re-elected include G. H. 


Westby as president; J. E. Hawkins, vice 
president; R. W. Mossman and R. B. 
Baum, assistant vice presidents; F. B. 
Leedy, treasurer; J. L. Hull, Jr., secretary 
and general counsel, and W. H. Van Horn, 
assistant secretary. 


> Glenn W. Graf has been named mana- 
ger, sales promotion of Le Roi Division 
Westinghouse Air Brake Company. He 
succeeded Richard H. Koehler who was 
recently appointed director of advertising 
and publicity for WABCO and is now 
working out of company headquarters in 
Pittsburgh, Pennsylvania. 


> J. P. Henry, formerly assistant general 
sales manager, has been appointed gen- 
eral sales manager of Ampco Metal, Inc. 
R. J. Severson will assume the duties of 
assistant general sales manager. 


> Daniel J. Shulkatis has been promoted 
to service manager of Gar Wood Indus- 
tries succeeding Warren A. Blossom. 


>» W. J. Dibble has been named general 
sales manager, Western division, Bulk de- 
partment of Pacific Coast Borax Com- 
pany, division of Borax, Consolidated. 










“PARAFFIN 
‘PROBLEM? 


Use 


HOLDS PARAFFIN 
IN SUSPENSION 
from 


FORMATION to REFINERY 


SAVE ON COSTLY 
REMOVAL METHODS 
BRAKESOL is ECONOMICAL, prevents 
or removes paraffin from the tubing, 
flow lines, tank bottoms and pipe 
lines. Effective on both asphalt and 

mixed base paraffin. 

BRAKESOL is SAFE and easy to use. 
Your paraffin problems analyzed with- 
out obligation by our Sales Engineers. 
Contact your local supply store. 


WRITE for FREE Descriptive Folder 


BRAKESOL, 





Inc. 
P.O. Box 9506 Okla. City, Okla. 
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> Robert H. Ans- 
chutz, at present as- 
sistant controller of 
Mission Manufactur- 
ing Company, has 
been named as co- 
ordinator of the new 
plant Mission will 
soon open in The 
United Kingdom — 
at Belfast, Northern 
Ireland. He will serve 
as liason man_ be- 
tween the Houston 
and British plants. 





R. H. Anschutz 


» J. S. (Jack) Stewart has been appointed 
assistant domestic sales manager of Mis- 
sion Manufacturing Company. He has 
been with Mission 14 years, during which 
time he has worked in field engineering 
and sales division. 


> H. L. Hawkinson, Jr., has been pro- 
moted to the newly-created position of 
division machinery sales manager for the 
Gulf Coast division of Bethlehem Supply 
Company. He will be responsible for sales 
and sales promotion of Bethlehem manu- 
factured drilling equipment and pumping 
units. 


> C. C, Fuller has been named vice presi- 
dent, augmenting ‘the sales management 
staff, H. O. Ehrisman is general sales 
manager, and J. J. Burnett is field sales 
manager of The Foxboro Company. C. 
Schwarzler will continue to direct Fox- 
boro’s expanding international operations. 
Vice President C. E. Sullivan, who has 
retired from active sales direction, will 
serve in a consulting capacity with the 
sales organization. 


ARMSTRONG BROS. 


Better PIPE TOOLS 


TONGS 


“Standard” and ‘“‘Ideal” types 
in all sizes. Jaws are drop forged from 
special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to % catalog strength (1,200 
Ib. to 400,000 Ib.) ‘‘Reversible’’ Jaws give 
double jaw life. ‘Standard’ Jaws have 
extra bearing on the handle and forged-in 
chain guides. The ‘Ideal Tongs have V 


ME. shaped teeth for a sure grip on 
Write tor irregular shapes — fittings, etc. 
Coteleg 

ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People’ 


“Reversible,” 










5231 W. ARMSTRONG AVENUE + CHICAGO 30, ILL. 
Riot 


> Dwight R. Craig has been appoint 
administrative assistant, engineering de. 
partment, The Cooper-Bessemer Corpo. 
ration, Mount Vernon, Ohio. 


>» Leonard F. Cowan heads Gulf Coay 
Machine and Supply Company’s new djs. 
trict sales offices in Dallas. The Dallas 
offices are at 534 Fidelity Union Life 
Building. 


>» Richard P. Schorman has been named 
chief engineer of the newly-created diyj. 
sion of Catalytic Construction of Canada, 
Ltd., new Canadian engineering organi 
zation. 


» Al Mohle is a new member of the pipe 
line products sales division of Thornhill. 
Craver with offices in the Houston head. 
quarters. J. S. (Jim) Diggles has joined 
the oil field sales staff, and is working out 
of Longview, Texas in the East Texas dis. 
trict. Fuller Rogers is another new mem. 
ber of the oil field sales staff with head- 
quarters in Roswell, New Mexico. 


> George C. Gregson, plant manager of 
the wire rope divisions of American Chain 
and Cable Company for the past 30 years, 
has retired. He has been succeeded by 
Ernest S. Wellhofer who will take over 
his duties at the company’s Wilkes-Barre, 
Pennsylvania, and Houston, Texas plants, 
Charles H. Layton replaces Wellhofer as 
chief wire rope engineer. 


>» Frank Smith has been appointed mana- 
ger of the newly created South Louisiana 
district of Oil Center Tool Company. His 
headquarters will be in Lafayette. 


GOING FISHING? .. 


CALL YOUR FRIEND! 





® Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools @ Drill Pipe 

*® Blow Out Preventercs ® Rentals 

® Complete Oil Field Machine Shop 
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Lotal Operating Cost Only I. 2 Mills per Hp Four 


... that’s why it pays to do your pumping with Le Roi A288’s 


CCORDING to the major oil company using this 26.3 Generous crankcase permits long intervals between oil 
max. hp A288, this operating cost is lower than changes — and no shutdown is required to inspect oil 
that of any of their other engines. level or add oil. 
And here are some of the reasons why the A288 cuts And performance-wise, you can’t beat the A288, or the 
the cost of pumping — why it can run two weeks at a smaller 14.9 max. hp A114 sister engine, either. One 
time without inspection. typical installation has more than 47,000 hours on it. 


Stamina like this is one reason why the A288 is the only 
pumping engine recommended by a major user for con- 
tinuous service unattended for up to two weeks’ time. 


Patented, ‘‘vaporizing - condensing” cooling system 
seldom needs make-up water. Uniform high tempera- 


tures reduce corrosion and sludging. 
_— Standardize on A288’s and watch your pumping costs 


No superfluous acccessories like grease fittings, con- drop. You can get them from your supply house, or your 
Ventional-type fan and belts to need attention. Le Roi distributor. Or write us for our latest bulletin. 


Bw Division of Westinghouse Air Brake Co. 
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Trade Personals 


> Arthur H. Sisson has been named 
manager of advance engineering of the 
General Electric Company’s small tur- 
bine and supercharger department. Rich- 
ard A. Baker has been appointed engi- 
neering administrator to succeed Sisson. 





> Ernest M. Hall, Jr., has been named 
executive vice president of Electro-Tech- 
nical Laboratories, Inc., Houston, Texas. 
He will handle sales and engineering 
activities of the company. 


> Cummins Engine Company, Inc., has 
advanced E. D. Tull to executive vice 
president of the diesel manufacturing 
firm; R. B. Stoner to vice president, per- 
sonnel; C. R. Boll to vice president, sales, 
and P. J. Every to general sales manager. 


>» Houston Oil Field Material Company, 
Inc., announces the following personnel 
changes and promotions: Hewitt N. Clark, 
sales; Vernon C. Clark, directional drill- 
ing engineer; Ira L. Davis, assistant super-. 
intendent directional drilling; Pat J. 
Dougherty, division sales representative; 
William B. Hackett, lab supervisor, and 
Gordon E. Harrigan, sales and service 
engineer. 


> F. A. (Jim) Ford has been appointed 
sales engineer for Tod Pazdral Pipeline 
Specialties. He will assist Tod Pazdral, 
company president, with TOPAZ consult- 
ing engineering, inspecting, testing and in- 
ternal cleaning services. 


> K. W. Patterson has been appointed to 
asistant to the president of the George E. 
Failing Company. Patterson has been as- 
sociated with Unit Rig and Equipment 
Company of Tulsa for the past two years. 


> Kenneth F. Leaman has been appointed 
vice president, manufacturing, and Har- 
old R. Sennstrom vice president in charge 
of product development at the American 
Bosch division, American Bosch Arma 
Corporation. 


>» Lane-Wells Company has made the fol- 
lowing changes in the Gulf Coast division. 
Jerry Maurice has been promoted to sta- 
tion superintendent at Haskell, Texas. 
Harry Johnson has been transferred to 
Gainesville as_ station superintendent 
there. Nathan Milliman has been trans- 
ferred to Hobbs, New Mexico, in an op- 
erating assignment. 


> Roger E. Risley has been named direc- 
tor of engineering and Fred T. Newell, 
chief product engineer by Dresser Manu- 
facturing division. 


> L. K. Stringham has been named vice 
president in charge of engineering of The 
Lincoln Electric Company. George Lan- 
dis, who has been the engineering vice 
president, was appointed vice president in 
charge of research. 


> William R. McLaughlin, Southwestern 
regional sales manager of Rockwell Manu- 
facturing Company’s meter and valve di- 
vision, has received a scroll from the 
executive committee, Southwestern Gas 
Measurement Short Course at the Uni- 
versity of Oklahoma in honor of 32 years’ 
service to the course. 

Paul C. Kreuch, assistant to the vice 
president in charge of Rockwell’s meter 
and valve division, was named a vice 
president in that division, and Eugene F. 
Foubert, manager of industrial relations 
for the company was named vice presi- 
dent—industrial relations. 
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Where Is the 
New Equipment Section? 


The New Equipment and New 
Literature section has been omitted 
from this issue of The Petroleum 
Engineer, the reason being that the 
July 15 issue will be devoted en- 
tirely to this type of material. 

For many years the 13th issue of 
The Petroleum Engineer has been 
a Reference Operations Annual, 
consisting of outstanding papers 
presented before associations and 
societies. This year it will be a Ref- 
erence Equipment Annual that can 
be used as a handy guide to sig- 
nify developments in equipment 
and services. 











> S. L. (Roy) Crawshaw has been ap- 
pointed as assistant to the president of the 
Philadelphia Gear Works, Inc., Philadel- 
phia, Pennsylvania. Crawshaw has had 
30 years of technical and executive ex- 
perience in the gear-making industry. 


> T. R. Fullinwider has been named 
domestic oil field sales manager of Mis- 
sion Manufacturing Company. He was 
promoted from the position of assistant to 
the domestic sales manager. 


> Dr. Donald Q. Kern has been appointed 
as professional consultant in the field of 
heat transfer by Wolverine Tube, division 
of Calumet and Hecla, Inc. Kern has 
served for many years as design engineer 
for several of the country’s leading manu- 
facturers of heat transfer equipment. 


> Kenneth M. Rice has become associated 
with the Reed Roller Bit Company as 
advertising manager. Rice came to Reed 
from Krafco Corporation of Dallas. 
Texas, where he served as assistant vice 
president of sales. He has been in the 
advertising field since his sraduation from 
The University of Texas in 1949. 


> Pierre F. Gunder and James A. Long, 
Jr., have joined the research and develop- 
ment division of the Davison Chemical 
Company division of W. R. Grace and Co. 


> Dr. William S. Gallaway has rejoined 
the Beckman division of Beckman Instru- 
ments, Inc., Fullerton. California, ac- 
cepting the newly established post of in- 
frared applications supervisor. He is a 
former member of the Beckman division 
research and development staff. 


> Donald M. (Don) Wilson has been ap- 
pointed sales representative for Well 
Equipment Manufacturing Corporation in 
the Rocky Mountain area. Wilson will 
make his headquarters in Casper. 
Wyoming. 


> Harold Horton has been appointed as a 
service specialist by Otis Pressure Con- 
trol, Inc. He will continue to work out of 
the Houston division. Horton has been 
with the company nine years and for- 
merly was a wire line specialist in the 
Houston, Texas, branch. 

Otis has appointed R. L. (Bob) Green 
as superintendent of its Houston division. 
Green, formerly a service specialist in 
the Houston branch. has worked as a 
sales engineer for Otis in Hobbs, as divi- 
sion superintendent at Odessa, and as a 
wire line specialist in Elk City. 


> Doyle Lee Allison has been appointed 
as district representative for U. S. Steel's 
Oil Well Supply Division at Abilene, 
Texas. 


> William J. Darragh has been appointed 
manager of the General Controls Com. 
pany New England district office in Hart. 
ford, Connecticut. 


> Edward D. Jackson has been appointed 
general sales manager of the Axelson 
Manufacturing Company, division of U, 
S. Industries, Inc. 


> William W. Wigle, Sherman Products, 
Inc., Canadian manager, has been pro. 
moted to products specialist in the home 
office, Royal Oak, Michigan. 


» American Iron and Machine Works 
Company, Inc., Oklahoma Ciy, Oklahoma, 
has announced additions and transfers in 
its field sales force. New personnel in- 
clude E. B. Burson, who will cover the ter- 
ritory of Southeast Louisiana; E. M, 
Slette, who will travel the Southwest 
Louisiana area; Harold Clingan, who will 
cover the New Mexico territory in a sales 
capacity, and C. G. Gilstrap, in the West 
Texas area. 

Transfers include H. H. “Jack” Fuller 
who will cover West Texas in a sales 
capacity, and P. L. Gillis, who was re- 
cently transferred from Houma, Louisi- 
ana, to the Kansas Sales area. 


> Three managerial changes have been 
announced by tar products division of 
Koppers Company, Inc. K. D. Means, 
former manager of the division’s plan- 
ning department, has been appointed to 
the office of the general manager. T. L 
King, former assistant production mana- 
ger, succeeded Means as manager of the 
planning department. W. B. Jackson, for- 
merly of the project section, has been ap- 
pointed assistant production manager. 


> B. Bronzan has been appointed assist- 
ant general manager for Baash-Ross Tool 
Company. 


> Don W. Lyon has been appointed man- 
ager of textile sales of the L. O. F. Glass 
Fibers Company. He will headquarter at 
the general offices in Toledo, Ohio. Lyon 
will supervise sales of the company’s glass 
textile yarns and roving to the electrical. 
plastic, and allied industries. 


> Dr. William H. Bowman has been ap- 
pointed assistant general manager of the 
organic chemicals division, American 
Cyanamid Company. 


> W. C. Walker has been named assist: 
ant to the vice president in charge of ad 
vertising and public relations of Witco 
Chemical Company. 


> Dr. John D. Calfee and Dr. William R. 
Richard have been promoted to section 
leader and group leader respectively, by 
Monsanto Chemical Company’s research 
and engineering division. Calfee will b& 
in charge of certain phases of polymer 
research underway at the Central Re 
search Department in Dayton, Ohio. 
while Richard will be a group leader 
the same section. 


> Philip McLaughlin has been appointed 
assistant manager, sales development. 
by Stauffer Chemical Company. Me 
Laughlin, who has a BS_ in chemistry 
from Brown University, will assist A. 
Wohlwend in sales development and 
technical service. 
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VVVVVVVVVVVVYV 
LAUGH with BARNEY 
MAAAAAAAAAAAA 


A famous matador was fighting in the 
bull ring in a Mexican border town. 
Among the spectators was an old cowhand 
who was seeing his first bull fight. 

The fight had reached the stage where 
the matador, armed with only a cape, was 
taunting the bull, avoiding the animal’s 
horns by fractions of an inch and flipping 
the cape aside as the bull charged past. 

At last the old cowhand could stand it 
no longer. He arose and shouted: “Buddy, 
he ain't never going to run into that sack 
unless you hold it still!” 

i 5 A y 

“I understand a scientist has discovered 
he can get milk out of a peanut.” 

“My gosh! He certainly must use a low 
stool.” 


7 7 7 

A modern business firm had just hired 
a phychologist as personnel manager. The 
psychologist began by hiring a new secre- 
tary for the head of the firm, and the boss 
was looking on while the expert gave a 
psychological quiz to three feminine ap- 
plicants. 

“Two and two,” said the psychologist. 

“Four,” replied the girl promptly. 

To the same key words, the second girl 
said, “It might be 22.” 

The third girl answered, “It might be 
four and it might be 22.” 

After the last girl had left, the psy- 
chologist turned to the boss. “There,” he 
said, “you have a perfect example of the 
efficient physchological way of hiring peo- 
ple. The first girl said the obvious thing. 
The second was suspicious. The third was 
cagey and wasn’t going to get caught. 
Which do you prefer?” 

The boss did not hesitate. “I'll take the 
blonde with the blue eyes.” 

7 i v 
Wisdom—Knowing what to do next. 
Skill—Knowing how to do it. 
Virtue—Not doing it. 

7 7 v 
She was a mountain girl having her first 

dental work started. The dentist drilled 
and she showed no evidence of pain. 
Finally he turned the air stream into the 
cavity. Still no evidence of pain or 
concern. 

“Feel that air?” he asked. 

“That ar’ whut?” she answered. 

tA 7 v 
Two men met, one the victim of a 

terrific hangover, whose friend observed: 

“Say you look terrible.” 

‘I feel terrible.” 

“Your eyes,” the friend continued, “they 
look awful.” 

“You should see them from this side.” 


9 


5 7 y 
“You've been promoted?” 
“Yep. Used tc be a drop mechanic and 
now I’m a sandwich mechanic. 
“Brief me.” 
:; “The boss used to come around and say 
Drop whatever you’re doing and do this.’ 
Now he says ‘Sandwich this in between 
whatever you’re doing’.” 
y y 7 
Two ducks walking—one says to the 
other, “Oh, quit trying to walk like a 
woman wearing slacks!” 
y v y 
One oil man to another: “Hear you 
brought in a dry hole last week.” 
Second Oil Man: “Please. Let’s just say 
(brought in a long, thin swimming pool.” 


After listening to his client’s version of 
the case, the attorney got up to leave the 
cell. “Does it look bad for me?” asked 
the defendant. “Pretty bad,” came the 
answer: “Just how bad?” pursued the 
prisoner. 

“Truthfully,” replied the lawyer, “if it 
were possible to finesse twelve of your 
friends on the jury—and I do mean real 
true-blue, dyed-in-the-wool friends—the 
best we could hope for is a stay of ex- 
ecution!” 

7 5 7 

The advantage of being bald is that 
when you expect callers, all you have to 
do is straighten your tie. 

7 5 7 


Why is it that people who don’t know 
whether they are coming or going are 
usually in such a big hurry to get there? 
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CENTRIFUGAL PUMPS 


THAT PRIME ! 


For Handling Petroleum or Industrial Liquids 


Gorman-Rupp Pumps are designed with ad- 
vanced engineering know-how applied to meet 
the practical everyday needs of the pump user. 
Verticals for small spaces, gear driven for 
power take-off, pedestal mounts for customer's 
power — or complete units, engine or motor 
driven. Every Gorman-Rupp pump is fully 


The Straight-in Suction and no Check Valve 
means: Safety — Dependability — Economy — 


“CENTRIFUGAL PUMPS THAT PRIME” 


THE GORMAN-RUPP 
COMPANY 


MANSFIELD, OHIO 


Definition of a nice girl: One wh« 
whispers sweet nothing doings in you! 
ear. 

y , A 


Junkman: “Any rags, paper, old iron? 
Householder: “No, my wife’s away 
Junkman: “Any bottles?” 


t v if 


The colonel inspecting a new group ol 
draftees was somewhat astonished to find 
a graybearded old gaffer standing con 
spicuously among the smooth-faced 
youngsters. “Tell me, Dad,” he asked 
“how did you happen to be here?” 

“Well, sir,” he replied, “I happen to 
have a twin sister who, like all women, is 
sensitive about her age. Everyone in town 
knew we were twins. Now I don’t rightly 
know what age she was giving out—but 
here I am!” 


Gorman-Rupp Presents... 
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TANK ENGINEERS 
SOLVE CRUDE HEATING 
PROBLEMS IN LEDUC FIELD 





Instead of expensive boiler installations, many Canadian 
operators are turning to National Treaters to maintain 
crude pour point under extreme weather conditions. 
Temperatures as low as 60° below zero, inadequate 
water supplies, frequent shut-downs, oil loss through 
steam heat evaporation were the difficulties that led 
National engineers to a practical and economical 
solution. 


By re-designing piping hook-ups and circulation lines, 
by putting crude in at the bottom of the tanks and by 


NATIONAL 








SOUTH LEDUC—4’ x 27 
“YCP” 15# Nationa 
Treater 


LEDUC—4 Hi-500 Bbl. No. 
tional Bolted Steel Tank: 


6'x 20° “YIWP” 15: 
National Treater 

2C, 2%’ x 13’ 125# 
National Separator 
NC, 2’x 6’ 125# 
National Separator 








installing a National Treater instead of a boiler, all 
difficulties of maintaining pour point have been elimi- 
nated. Crude is circulated from tanks through treaters. 
Unlike boilers, National Treaters require very little water. 


They can be shut down for several days without draining 
without fear of freeze-up. If a longer shut-down is 
necessary, water can be drained quickly. Refilling to 
go back into operation can be done easily and at a 
minimum cost. 
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Jor Hecury Duty - Light Corvosion 
-\ NORRIS TYPE 30 


CARBON MANGANESE 
SUCKER ROD 


Yor Macivm Meaoy Feampinug Mad. Corrosion 
NORRIS TYPE 35 


NICKEL CHROMIUM MOLYBDENUM 
ALLOY SUCKER ROD 


NORRIS TYPE 40 
NICKEL MOLYBDENUM 
ALLOY SUCKER ROD 


tor Heavy Diy -Stwere Corrosion 
NORRIS TYPE 50 
HIGH NICKEL MOLYBDENUM 
STEEL SUCKER ROD 
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Deep Water Barge Can Drill to 18,000-Ft Depth 
Drive-In Rambler Is a Self-Propelled Rig 

Rig Designed Primarily for Slim Hole Drilling, Workover 
Air-Powered Tubing Spider 

Drawworks Said to Give Faster Drilling at Lower Cost 
New Line Extra-High Strength Wire Rope 

Push Button Control Applied to Blowout Preventers 
Single and Twin-Engine Drawworks 

Marine Diesels Used To Save Offshore Rigs 

Tubing Tong Remains on Pipe, Saving Time 

Longest Offshore Drilling Tender Ready for Service 
The ‘‘Petroleum Navy'’ Develops an Air Arm 
Controlled Hydraulic Spring Action Featured in Hook 
Drawworks Designed for Heavy Loads, Deep Drilling 


DRILLING BITS AND TOOLS 
Insert Rock Bit Introduced for Exploration Drilling 
Rotary Jar Working Parts Sealed in Oi! Bath 
Stabilizer Frees Itself When Stuck in the Hole 
Open Hole Rotary Tool Joints for Slim Hole Drilling 
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WELL COMPLETION 

Automatic Seal is Heart of Flow Valve and 

Choke Assembly 
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Special Christmas Tree for Dual Completions 
Christmas Tree Assembly for Dual-Well Completion Use 
Rotary Choke Simplifies Dual-Completion Trees 
Expendable Charge Perforator for Spudding and Firing 
Minimum Tubing Weight Needed to Set Packer 
Gun Perforator Improved; New Bullet Designed 
Casing Hanger Uses ‘‘Controlled Friction’’ Principle 
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WELL SERVICING EQUIPMENT— TREATMENT AND TESTING 


Specialized Experience, Special Pumps for Oil 
Field Service 

Service Fleet for Well Fracturing and Pumping 

Oil, Gas, Water Sampled, Metered, and Recorded 

Chemical for Paraffin Treating 

Petrofac Treatment 

High-Volume Sand Proportioner Feeds Continuously 


ARTIFICIAL LIFT EQUIPMENT 

Gas Lift Valve Assembly Has Wire Reinforced Bellows 
Rubber Tail Bearing Reduces Shock Load, 

Absorbs Vibration 
Sucker Rod Couplings Are Induction Hardened 
Gil Well Pumping Control Offers Restarting Features 
Simplified Piston Plunger 
Stuffing Boxes for Shallow to Medium-Depth Wells 
Polished Rod Stuffing Boxes 
Oil Well Pumping Engine Has High Momentum Factor 
Triplex Pump for Hydraulic Oil Well Pumping System 
Frictional Tubing Anchor Is Hydraulically Actuated 
Oil Reservoir Upper Gland Designed for ‘‘Problem'’ Wells 
Pumping Unit Employs Compressed Air for Counterbalance 
Counterbalance Is Feature of New Pumping Equipment 
Rubber Guide Valve Gage Has Renewable Synthetic 

Ball Guides 
Cil Well Pumping Motors of Rugged Construction 
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Oil Well Pump Equipped With Sand Deflector BU 
Bottom-Hole Rodless Pump is Operated Hydraulically Bj 
Electric Bottom-Hole Heaters Result in Greater Production B4) 


Ball and Seat Valve for Oil Well Pumps BY 
New Units for Shallow to Medium Pumping Bt 
Electric Bottom-Hele Heater BY 

INSTRUMENTATION, CONTROL AND SAFETY EQUIPMENT 
Differential Pressure Transmitter Has New Design Beli 
Production Valve Designed for Safety B.S) 
Liquid Level Controller Has Floatless Feature BY 
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Advancement in Direct Recording Instrumentation Bu 
Alkyd Uscd in Oi! Well Drilling Instruments Bt 
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Flexible Coupling Handles Misalignment B-10! 
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Arch L. Foster 
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Now Possible to Measure Up to 200 Pressures Instantly Cl 
Instrument for Measuring Vapor Equipment : CB 


More Sensitive Version of Mass Spectrometer Offered CH 
Heiland Designs New Oscillographs (a 
Panel Instrument Has High Visibility (3 
Hydrometer Carrying Case CH 


Process Temperatures Sensed, Transmiited by New Device Cu 
Transaire Differential Pressure Transmitter CH 
New Linearizing Pyrometer Recorder for Servo Use (# 
Improvements in Continuous Volumetric Liquid Feeders (3 
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This Is The Reference Equipment Annual 


To drill in excess of 60,000 wells a year, produce approximately 13,000,000 bbl of crude 
oil a day, provide refining capacity for some 15,000,000 bbl daily, transport all this crude oil 
and refined products as well as 10 trillion cubic feet of natural gas yearly, requires an almost 
unbelievable amount of equipment. In fact, it has been estimated that for all branches of the 
oil and gas industry close to $5 billion will be spent for expansion alone during this year 
of 1955. 


The oil and gas industry is a vast and complicated one. It has many ramifications and it is 
constantly changing in the sense that new and better operating methods are almost a daily 
happening. Each year wells go deeper. Some of them cost a million dollars to drill. 


Continued research and field testing have led the way to faster penetration in drilling, less 
expensive methods to drill wells in certain areas. Acceptance of air and gas drilling in certain 
areas has brought about a new concept of drilling equipment and methods. Advancements are 
continually being made in slim hole drilling, which is accounting for tremendous savings. Strides 
have been made in getting out of the ground more of the oil we find. This means increased 
recovery brought about by better methods and equipment in secondary recovery, pressure 
maintenance, and in primary recovery. Hydraulic fracturing methods and equipment, as well 
as other forms of well stimulation, have accounted for additional billions of barrels of oil 
recovered. Increased offshore activity finds both production and drilling ideas in a constant 
state of change, and new things are brought out every month. 


The octane race in refining has given rise to newer processing methods and attendant 
equipment, to mention a single, but important, factor in that field. 


New methods of pipe line construction, operation, and maintenance, either have forced 
the design of equipment to do the job, or, conversely, the equipment has come first to point 
the way to a more efficient operation. 


In considering these facts, the management of THE PETROLEUM ENGINEER con- 
cluded that a single issue of the magazine could well be devoted in its entirety to progress made 
in equipment design. Consequently manufacturers were asked to provide a story on what 
they considered their most significant recent developmnt. These stories, numbering between 
300 and 400, are presented in this the July 15 issue—The Reference Equipment Annual. 


The issue has been planned to serve as a handy reference or guide for engineering- 
operating personnel, to give them under a single cover the important developments in equip- 
ment. It does not purport to include every new tool, because the list would be endless, but 
does include those that are outstanding. 


As space limitations do not permit complete details, each item has been numbered and 
reply cards provided. These are for the readers’ convenience in asking for additional informa- 
tion, including engineering details. 


It is our belief that this Reference Equipment Annual will prove to be a most valuable 
aid in efficient planning of future operations. 
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Instrument board at International Refineries’ new plant in Min 
nesota, as fully automatic as any refinery yet built. The pane! 
board shows process flow and instruments for fingertip contro! 
of operating conditions. 


AUTOMATION in Action 


THERE'S a new word being tossed 
about that appears to mean many 
things to many people. 

The word is automation. The rea- 
son it is the subject of countless articles 
and panel discussions, two industry 
magazines, and several books is that it 
apparently affects just about every- 
body. 

As a word automation’s chief charm 
is that it is easy to say. Some people 
don’t like it and hardly any two will 
agree on its exact definition. 

Dictionaries haven’t taken it up yet 
and there is some question about its 
originator — whether it was D. S. 
Harder, a Ford vice president, or John 
Diebold, a consultant on “automa- 
tion”. 


What Is It? 


Let’s take a look at some current 
definitions just to get in the spirit of 
the movement. 

John Diebold, mentioned above, 
found it hard to limit his definition to 
one automation so he describes two. 
One is “Detroit automation,” or ad- 
vanced mechanism, whose essential 
characteristic is “integration of ma- 
chines with one another.” His second 
automation is the growing use of auto- 
matic feedback control, and its chief 
characteristic is self-regulation. 





* Management Editor. 

1. “Automation—Its Application and Uses,” 
address by John Diebold at the National 
Conference on Automation, Washington, 

D. C., April 14, 1955. 
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Ernestine Adams* 


A word hard to define but definitely around, it appeared 


20 years ago in the petroleum industry and has been 


making spectacular progress ever since—Here are some 


of the things it means to you. 


Bernard Eichwald, electrical engi- 
neer and contractor, calls automation 
the “automatic performance of a con- 
trol system by mechanization instead 
of human force.”? 

Ira Wolfert in Reader’s Digest calls 
automation a “technique by which 
machines now do more and more intri- 
cate jobs without human guidance.”® 

Peter Drucker, New York Univer- 
sity, in Harper’s Magazine says, “Auto- 
mation can be defined simply though 
superficially as the use of machines to 
run machines.” 

Walter S. Buckingham, Georgia In- 
stitute of Technology, in the Monthly 
Labor Review calls automation “a new 
technique based on communications 
and control.”® 





2. “Proper Plant Maintenance and Moderni- 
zation,” by Bernard Eichwald, given at a 
seminar, Young Presidents Organization, 
Phoenix, Arizona, April 4, 1955. 

8. “What’s Behind This Word Automation?”’, 
by Ira Wolfert, Reader’s Digest, May, 1955. 
page 43. 

4. ‘America’s Next 20 Years,’’ by Peter 
Drucker, reprint from Harper’s Magazine, 
March, April, May, June, 1955. 

5. “Industrial and Economic Implications of 
Automation,” Walter S. Buckingham, 
Monthly Labor Review, May 1955. 





John I. Snyder, Jr., chairman of the 
board and president of U. S. Indus 
tries, Inc., states that what “most peo 
ple mean by automation is the con 
trol of flow in a manufacturing proc 
ess,”"6 

But Arthur F. Vinson, vice presi 
dent of manufacturing, General Elec 
tric Company, says: “Today’s indus 
trial interpretation of automation is 
continuous automatic production. It is 
a way of manufacturing based on the 
concept of production in a continuous 
flow, rather than processing by inter 
mittent batches of work. As such, it 
embraces the automatic making, in 
specting, assembling, testing, and pack 
aging of parts and products in one 
continuous flow.” 

Although Vinson emphasizes “its 
nature is evolutionary, not revolution 
ary,” there is a widespread tendency 
to call the automatic communication 
and control techniques the “second in 
dustrial revolution.” 





6. “The American Factory and Automation 
John I. Snyder, Jr., Saturday Revieu 
Literature, January 22, 1955, page 16 

7. “Automation in Industry,” Arthur F. Vir 
son, General Electric Company folder 
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Harry M. Davis in Scientific Ameri- 
can said, “The first phase of the Indus- 
trial Revolution meant the mechaniza- 
tion, then the electrification, of brawn. 
The new revolution means the mech- 
ization and electrification of brains.” 

“By popular definition” states For- 
tune magazine, “the second revolution 
will replace man’s sensory apparatus 
and brain—doing routine jobs—as the 
first replaced human (and animal) 
muscle power.”® 

“Automation,” said President Eisen- 
hower, “is just a new word for the 
kind of technological advancement 
that has been going on for 150 years.”® 

Stated an electronics engineer in the 
petroleum industry—There are two 
principal reasons why automation has 
come into prominence recently: (1) 
Error-sensing devices that are more 
specific in detection than those for- 
merly available and (2) servomech- 
anisms (muscles) that can utilize in- 
formation from the sensing device in 
a much more subtle and efficient man- 
ner than heretofore possible. 

In a Fortune round table, O. H. 
Schuck, Minneapolis-Honeywell, said, 
“The requirements are continually get- 
ting more complex. The demand for 
higher and higher performance forces 
us to greater automation just to make 
it possible for the human being to keep 
hold of the process.”® 

In other words, automation is a de- 
velopment of “parasensory” controls 
which may be said to cross the human- 
senses barrier as planes now pierce the 
super-sonic barrier. 


What Does It Do? 


There may not be a consensus con- 
cerning the exact meaning and extent 
of automation but no one denies its 
results. They have been spectacular. 

Several refinery men were asked if 
we would have high octane gasoline 
without automation and they agreed it 
was hardly possible. 

Composition of hydrocarbon mix- 
tures formerly was determined by tem- 
perature and pressure at a certain 
control point periodically “calibrated” 
by laboratory analytical information. 
In view of the time lag involved, such 
determinations are inherently ambig- 
uous. Small changes in composition 
can, and often do, render the tempera- 
ture-pressure calibration useless before 
application. Instruments (such as the 
mass spectrometer, ultraviolet ana- 
lyzer, etc.) have been brought to the 
point where continuous analytical data 
can be obtained with a very short time 
lag and an accuracy comparable with 
the best laboratory analytical data. 
The information is in the form of di- 
rect measurement of composition and 
“8. “The Automation Factory,” a Fortune 


Round Table, October, 1953, page 168 
%. Press Conference March 16, 1955 


A-40 





The difference between the Gay 
Nineties “coal oil,” and jet fuels — 
the difference between the Modei 
“T” Ford and its 25-hp, and the 
10,000-hp bomber — is AUTO- 
MATION. 

None of these innovations has 
been accomplished, none of them 
was possible without automatic con- 
trols—controls sensitive beyond 
the happiest imaginings of even 
Jules Verne, beyond the strictest 
exactings of Francis Bacon — that 
held quality of predetermined lim- 
its far within the most careful 
specifications that mere man can 
devise. 

In the old “pot still” of the early 
1900’s distillation range variation 
of 50 F was considered fair control. 
Now, a variation of 0.5 F for nitra- 
tion-grade benzene may be con- 
sidered the maximum permissible 
error! An error margin 100 times as 
exacting as was the case when 
Henry Ford started his world-revo- 
lution in transportation. 

Specific gravity control can de- 
termine the difference between axle- 
greases of the 1910 period, and the 
lubricant that carries the air com- 
pressor through in a jet engine. Dis- 
tillation and fractionation of petro- 
leum can mean the difference be- 
tween a wide-cut kerosine “for the 
Lamps of China” and a 99-plus 
purity sulfonic acid for the last 
word in detergent synthesis. 

Exacting elecronic control of tem- 
perature, pressure, space flow rate 
and catalyst contact can make the 
difference between a 30 per cent gas 
loss and catalytic reforming results 
ranging from 75 octane number to 
105 octane rating, the latter com- 
bined with 5 per cent gas loss. In 





AUTOMATION ...in the Refining Industry 


A. L. Foster—Editor, Refining and Petrochemicals 





Fisher Governor Company 
Utilization of the principle of the mo- 
tor-operated control valve, in which 
the active force is carefully controlled 
fluid pressure acting on a diaphragm, 
brought a new concept of exacting 
control into process operations. 


other words, the margin between a 
profitable premium product and an 
unusable fuel. 

Gasoline made to today’s speci- 
fications with automatic and semi- 
automatic control costs less than 
half as much as the same product 
would cost without that control — 
if we could make it at all, without 
automation. 








therefore specific to the process and 
it is available when needed. 

Some of these control instruments, 
us We pointed out, go outside human 
ability and can perform without hu- 
man error. They raise the quality of 
products more than straight mechani- 
zation can do. Consolidated Engineer- 
ing Corporation’s annual report states: 
“The rapidly unfolding ‘Age of Auto- 
mation’ is based upon recent techno- 
logical advances which have made 
possible the creation of instruments 
and machines to supplement man’s 
senses and brain power. Already, ma- 
chines which sense more than fingers, 
see more than eyes, and move faster 
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than minds, are making miracles com- 
mon.” 

Through automatic equipment, in- 
dustry can perform more efficiently. 
more accurately, and more rapidly 
The fact that gasoline has not in- 
creased in cost as it doubled in quality 
is due largely to automation. 

The refining process is only one of 
many in the petroleum industry but it 
makes a good example. Pipelining, 
production, drilling and exploration 
have all felt the strong pull of auto- 
mation. 

The progress of automation in vari- 
ous branches of the petroleum industry 
has been briefly covered by special- 








more 
politi 


Whe 
In 
macl 
that 
final 
tools 
time 
writt 
cour 
talisi 
plac 


Karl 
is st 


mos 
ably 
indu 
in ¢ 
desf 
aute 


(Cl 
dus' 
they 
is | 


toia 
as 

195 
and 
em| 
294 
rise 
leu 


wa 


ani 

















ized editors. We are here concerned 
more with the personal, economic and 
political effect of the movement. 


What It Does to Labor 

In Samuel Butler’s Erewhon the 
machines of the country grew so strong 
that for self-protection human beings 
finally destroyed all but the simplest 
tools. This reflected the fear of his 
time for machines. The fantasy was 
written in the days of Karl Marx who 
counted machinery as a tool of capi- 
talism. Machinery was to take the 
place of labor. 

Facts did not follow Erewhon or 
Karl Marx but the fear of automation 
is still a hang-over from another age. 

The petroleum industry, among the 
most advanced in automation—prob- 
ably 20 years ahead of average U. S. 
industry, has shown a general increase 
in employment since World War II 
despite a rather rapid adaptation of 
automatic equipment. 

Oil Workers International Union 
(CIO) leaders have stated that oil in- 
dustry employment is decreasing but 
they are confining themselves to what 
is known, as “production” workers. 
U. S. Bureau of Labor Statistics give 
total petroleum refining employment 
as 189,300 in 1947 and 203,600 in 
1954, an 8 per cent increase. Crude oil 
and natural gas production reported 
employment of 237,300 in 1947 and 
294,300 in 1954, a 24 per cent gain. 

It is true that employment has not 
risen in proportion to the rise in petro- 
leum demand in the U. S. but rise in 
wages has followed rise in sales closely. 

One incident in the history of mech- 
anization points up the tight relation- 
ship between automatic machinery and 
high wages. More than 150 years ago 
Jacquard built an automatic loom that 
wove patterns by the punched card 
method. It was a big success and did 
much to put fancy “store” rugs into 
19th century homes. The Jacquard 





Hot Rod Knitting 

A pair of nylon stockings re- 
quires about 3 miles of filament 
yarn and 2,000,000 stitches on a 
high-speed hosiery knitting ma- 
chine, which turns out, on the aver- 
age, a pair every 3 minutes. If you 
could hand-knit the fine nylon yarn, 
it would take you almost 3 months 
of constant knitting at a rate of one 
stitch per second for 8 hours a day, 
to produce the same pair of 
stockings. 

The above was taken from Amer- 
ican Magazine for July. It would be 
interesting to figure out how many 
men and women in the United States 
would have nylon hose without the 
machine with superspeed. 
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American Electronic Process Cont 


Electronic systems, typified by this chart, have eliminated delays 
and variations in operating details that can be controlled much 
more closely than any older system of communication. 


loom fixers were the skilled workers 
of their time. Today the highest paid 
labor—or close to the top—in the tex- 
tile mills are still Jacquard loom fixers, 
according to a U. S. Bureau of Labor 
publication. 

Nat Weinberg, director of Research 
and Engineering for United Auto 
Workers-CIO said that automation 
“properly used, can advance by many 
years the realization in America of 
man’s age-old dream of an economy 
of abundance. Improperly used . . . can 
create a social and economic night- 
mare in which men walk idle and 
hungry—made obsolete as producers, 
because the mechanical monsters 
around them cannot replace them as 
consumers.”’?° 

Weinberg’s “nightmare” is strictly 
that. The Erewhon philosophy ap- 
parently is not dead. But he does not 
seem to see that automation has a 
built-in balance — more production 
needs more consumers; fewer consum- 
ers would automatically retard auto- 
mation. 


10. *“‘Labor on the Hook,” Nat Weinberg, Sat- 
urday Review of Literature, January 22, 
1955. 
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There is some evidence that short- 
age of labor has as much influence on 
automation as automation has on em 
ployment. Outside of military needs. 
household products account for three- 
fourths of the electronic market. Part 
of these sales are directly traceable to 
the gradual decline of available house- 
hold help. A large demand for auto- 
matic controls in homes comes from 
the housewife who does her own work 
now but had a maid before World 
War II. 

There is substantial evidence that 
without postwar advances in machin- 
ery and automatic techniques, the 
U.S. could not fill its employment re 
quirements in business and industry. 

U.S. News and World Report** uses 
Bureau of Labor statistics to determine 
that some 59,300,000 workers would 
have been needed to achieve the actual 
production for 1954 if private indus 
try had used 1947 methods. There 
were only 51,200,000 persons avail- 
able for work in 1954 so there would 
have been a shortage of 8,100,000 
workers, meaning actually that we 


11. February 18, 1955, page 92. 
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Although drilling is not as far along in automation as some other branches of the in- 
dustry, it has made progress. Above is driller’s console in Standard of California's diese! 
electric rig. The drawworks is under the derrick floor. 


would have produced 16 per cent less 
goods. 

Government costs and taxes as well 
as every business operation — from 
banks and insurance to laundries 
and retail shops — would have been 
affected. 

Ralph J. Cordiner, General Electric 
president, said in 1965 his company 
would have to produce and sell twice 
the volume of goods made and sold 
in 1954 with 11 per cent more peo- 
ple, working less hours per person. 
This comes out at about a 100 per 
cent increase in production in 10 years. 
This cannot be done of course without 
automation. 


Automation and Education 

One of the major results of automa- 
tion is upgrading of employees. Auto- 
matic machinery and operation require 
more engineers, more technicians, 
more mechanics, more maintenance 
men. 

Everett S. Calhoun, manager of 
Electronics Data-Processing Research, 
Stanford Research Institute, calls 
training of sufficient personnel to han- 
dle design, installation, programming 
and servicing “one of the most serious 
problems facing the manufacturers of 
electronic data-processing systems.”?* 
He said one manufacturer plans to 
spend $5,000,000 next year in a train- 
ing program. One buyer he mentioned 
had to refuse delivery on a computer 


12. “How a Utility Company Can Profit from 
the Use of Electronics Data-Processing 
Equipment,” Everett S. Calhoun, at Semi- 
nar on Electronic Data Processing. Febru- 
ary 23, 1955. 
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already ordered because a staff had 
not been organized and trained. All 
along the line, from the research on 
possible equipment to the maintenance 
problems after installation, personnel 
can be the chief bottleneck and ap- 
parently is. 
More education and training are re- 
quired to prepare workers for the new 
automatic operations than has ever 
been necessary before. This explains, 
in part, the growing interest compa- 
nies are taking in sponsoring education 
among their employees and in support- 
ing universities and colleges financially. 


An offshoot of this effect of automa. 
tion is that the increased years devoted 
to education become a limiting influ. 
ence on labor availability. Men and 
women are compelled to spend more 
time in training for the more technica] 
and higher paid jobs in today’s business 
and industry. The future promises to 
put still more emphasis on education, 
There are now 2,500,000 college stu- 
dents. Drucker says 20 years from now 
we'll need 9,000,000 to 12,000,000 
students in college to fill trained per- 
sonnel requirements. 

Another angle is that here and there 
a voice is being raised in favor of 
greater importance being given to 
classical education. One company has 
recently sent its executives back to 
school for a short time to study history 
and the arts. This may be touched off 
by the fact that automation is provid- 
ing more leisure and an attempt is thus 
being made to prepare for it with better 
cultural tools. 

Certainly we have no clear picture 
of the benefits of leisure at this time. 
Children, who have been freed from 
household duties, partly because of 
automatic equipment at home, have 
not shown a particularly bright record 
of leisure benefits. What is known as 
juvenile delinquency mounts as tasks 
at home diminish. We tend to look 
upon unburdened time as unqualified 
advantage but experience has not 
backed this up. How much leisure is 
a blessing to mankind has not been 
established. But it is a question that 
must be answered by individuals, by 
families and by companies. 


Management and Automation 
While labor may have some tempo- 
rary displacement by the installation 


ENGINEERING GRADUATES — UNITED STATES vs. RUSSIA 
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Upgrading of employees is an important result of automation and the need for 
more engineers and technically trained people. The above graph shows the de- 
cline in recent years of undergraduate engineers in the U. S. and the greater 
number given technical training in USSR. 
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of automatic machinery and equip- 
ment, it can look forward with good 
assurance to overall higher wages and 
shorter hours. Labor must learn new 
techniques but it doesn’t have to work 
so hard or so long. Automation is at- 
tacking the most boring routine jobs 
which are valuable only as means to 
a pay check. 

The case for management is not so 
bright. Management’s hours have 
never been reduced as labor’s have 
and responsibility has increased as 
companies grew larger and pressure 
of duties increased. But we think of 
management as lined up with machin- 
ery and automation and labor as Ere- 
whon citizens, fighting its own tools. 
Actually management has never re- 
ceived the benefit from mechanization 
that labor has. (The consuming public 
has, of course, reaped the most bene- 
fit.) 

Automation will be of more help to 
management problems than mechani- 
zation but it is not invariable good for- 
tune. One reason is the scarcity of good 
management personnel. Upgrading 
reaches into top management and 
makes greater demands. Of course 
training for executives is becoming 
more commonplace and doubtless will 
further increase. GE’s Cordiner, quoted 
before, says: “Not customers, not prod- 
ucts, not money, but managers, may be 
the limit on General Electric’s growth.” 

The new electronic computers can 
give management more information 
more quickly but it also increases the 
complexity of the problems and often 
adds new ones. 

A business or process automatically 
operated must move smoothly and 
swiftly from raw materials to market- 
ing. There is little time for manage- 
ment to make decisions and wrong 
answers are costly. 

Another responsibility of manage- 
ment is handling employees when auto- 
matic equipment is installed and they 
must be re-trained, transferred, or re- 
tired. Management has a clear duty 
here to consider carefully the psycho- 
logical effect on workers and the labor 
unions. Unions believe that automa- 
tion reduces their power in collective 
bargaining and it is true that automatic 
plants could be’ run by management 
in case of a strike (like telephone com- 
panies do.) Without exceptional wis- 
dom in dealing with the problems of 
changeover from manual to instrument 
controls, industry could find itself al- 
most automatically taken over by an 
all-powerful state. 

Management also has the difficult 
task of fitting automation to produc- 
tion; deciding on whether to apply the 
process by degrees or redesign the 
Complete operation. Research today is 
SO widespread and is pumping com- 





Automation in the oil fields has 
not been as widespread and as in- 
clusive as it has in other phases of 
the oil industry. This is not to imply 
that automatic controls have not 
seen application in drilling and pro- 
ducing, for, to limited extents, it has 
found good use in both fields. To be 
economic and of practical value, 
automation finds its optimum appli- 
cation in those operations that are 
concentrated and handle mass 
quantities. 

Oil fields are scattered, of varying 
sizes, and drilling rigs must incorpo- 
rate the highest degree of mobility. 
In the drilling industry, automatic 
controls have found important ap- 
plications, but of a limited nature. 
The amount of weight exerted by 
the drill stem on the bottom of the 
hole has been controlled automatic- 
ally with considerable success. Rigs 
can be equipped with automatic re- 
cording devices to provide the 
driller with valuable information 
which permits him to drill a well 
safer and faster. The time is still far 
off when an oil or gas well can be 
drilled by pushing a series of but- 
tons on a panel. But, this is not a 
pessimistic view, and drilling opera- 
tions are being somewhat auto- 
mated wherever the operation pre- 
sents the possibility. 

In production operations greater 
application of automatic controls 
has been made. Most recent ad- 
vance in this direction has been in 
the nature of combining the mira- 
cles of electronics with that of me- 
chanical-electrical principles to 
make it possible to control an oil 
field remotely by means of radio 
communications. This is the latest 
step in the automatic control of tank 
batteries and production periods of 





AUTOMATION ... in Drilling and Production 


J. E. Kastrop—Editor, Drilling and Producing 


One great contribution to exploration, 
drilling and production is the elec- 
tronic computer. The Electron com- 
puter is installed in Magnolia’s Field 
Research Laboratories, Dallas, Texas. 
Punched tape carries facts for the ma- 
chine to analyze. A nine-man team of 
researchers operate the computer. 


wells. Devices have been proved in 
the field to gage automatically the 
volume of oil flowing into a pipe 
line, and refinements in this direc- 
tion are a continuous project. 
Nothing has been said about the 
rapid acceptance and adoption of 
high-speed electronic machines used 
in keeping records, making compli- 
cated calculations, etc. To date, 
automation in drilling and produc- 
tion has contributed materially to- 
ward more efficient use of equip- 
ment, reduced maintenance and 
speeded up operations. There is no 
doubt that the application of auto- 
matic controls will continue as they 
are developed and prove depend- 
able. The field is still a fertile one. 








plicated new technologies and unstable 
new materials into industry and busi- 
ness so rapidly that the very problem 
of keeping automation in step with 
technology is a separate problem. 

The problems of management have 
undoubtedly grown with automation 
but management has faced the chal- 
lenge with good will and courage. To 
make better products for less money 
is worth a lot of effort and that is what 
automation is geared to do. 


Automation and the Nation 
Uncle Sam had a lot to do with 
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speeding up automation. Credit for 
servomechanism development lies in 
the efforts of the military in World 
War II. It was found to be outside 
human capabilities to direct guns from 
moving platforms to moving targets 
and from stationary platforms to mov- 
ing targets. The problem was solved 
by automatic aim so that the projectile 
would hit the target despite movement 

War sped research. Cost was sub- 
ordinate to results and results were 
forthcoming. Limited U. S. manpower 
was expanded by the tools of auto 
matic war. Military might became 
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Sohio has installed this type of magnetic drum data processing machine by IBM. It consists 
of drum and electronic calculating components housed in two separate cabinets, one 
with a console, and a third unit which provides input and output facilities. The machine 


has up to 20,000 memory positions to store data and operating instructions. 





The term “automation” has come 
into popular usage in the past eight 
years and recently has been used to 
describe in the pipe line industry 
any operation not manually con- 
trolled. But the practice of automa- 
tion, in a liberal sense, is not new to 
the pipeliner. 

As far back as 30 years ago, some 
types of elementary but workable 
semi-automatic control systems 
were installed on crude oil pipe 
lines. These were chiefly devices 
used to shut down engines in an 
event of overpressure. Later refine- 
ments to this early instrumentation 
made possible a form of “automatic” 
control through use of pressure-actu- 
ated devices to start and stop en- 
gines—making a pumping unit op- 
erable without human assistance. 

In the intervening three decades, 
there has been an influx of instru- 
ment applications of all descrip- 
tions. These have contributed to the 
development of remote controlled 
pumping and compressor stations; 
telemetering of pressures, tempera- 
tures, and flow; remote tank gaging, 
and similar operations. 

Many of today’s large, long dis- 
tance oil, products, and gas pipe line 
systems could not operate efficiently 
or economically without this type of 
instrumentation. Advances in in- 
strumentation techniques are being 
made almost daily, and some of yes- 
terday’s “modern” systems are al- 
ready obsolete by today’s standards. 

Presently, a number of companies 
are planning to extend their “remote 
controlled, unattended station” op- 
erations. Several now operate this 
type of station. Plans call for cen- 
tralized operation of pipe line sys- 





AUTOMATION ... in Pipelining 


tem segments up to 500 miles with 
up to eight stations controlled from 
one point. 

Completely ‘‘automated”’ pipe 
line systems, however, are a long 
way off. They would require opera- 
tion of an entire system, from well- 
head to delivery point, directed by 
an electronic “brain”—most likely 
an analog computer—that could re- 
ceive simultaneous information 
from all points, correlate it, and 
issue orders back. This would re- 
quire tremendous amounts of elec- 
tronic gear, not to mention capital 
outlay—so much, perhaps, to be 
economically unfeasible. 

Automation can succeed only 
when it can do a job faster, better, 
and cheaper than human effort can 
do the same job. 

There are areas, however, where 
certain operations can be com- 
pletely automated—such as prod- 
ucts terminals, where all functions 
would be linked to a “brain.” Cards 
would be used, punched for delivery 
of a certain type and volume of 
product. The brain would actuate 
equipment, to take the product 
stocks, blend in additives, pump to 
delivery racks, meter product flow, 
and do everything but open the 
truck hatch and lower-in the de- 
livery hose. 

In gathering system operation, 
automation should have a hey-day. 
Operation of field pumping and 
compressor units is now controlled 
by time cycle or overwire lines from 
central offices. By adding to this the 
recently developed automatic cus- 
tody transfer techniques, a vast 
part of pipe line operations will be 
“automated.” 


Dean Hale—Editor, Oil and Gas Pipelining 
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Pipe lines have reached a high degree of 
automation. This pipe line surge detection 
and automatic shutdown equipment was 
built for the Texas Pipe Line Company by 
Union Switch and Signal. 


more dependent on machines, less on 
human energy and control. Outcome of 
World War II could have been very 
different without the tools of auto- 
mation. 

Without automation how could 
atomic operations ever be carried out? 
When uranium is fissioned, radioactive 
materials are created and neutrons are 
released which are harmful to man. 
Automatic measurement, communica- 
tions and controls are vital to develop- 
ment of nuclear energy. Only behind 
thick walls with instruments in control 
can nuclear fission be developed. 

Without automation, there would be 
much more emphasis on manpower. 
The mass of human beings in Commu- 
nist countries would have a heavier 
weight on the scales of world power. 
With automation a team of five to ten 
men can produce more than hundreds 
of workers can do with manual tools. 
With it the U. S. stands ahead of every 
nation in production. 

Man’s ability to command all the 
energy he needs and to control that 
energy without waste is the fullest 
measure of his progress. He has sought 
and found in this new method a more 
efficient means of use and control. 
Automation is a further test of our 
ability to provide a growing abundance 
for our people. kat 
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Super frac treatments, as shown above, have come to the fore- 
front, bringing with them advanced improvements in equipment. 


New Equipment Trends 


FoLLOWING the war years, industry 
activities were marked by frenzied 
drilling and development. Pipe again 
was available, technical personnel were 
returning from military service, and 
there were a large number of wells to 
be drilled. The boom was on—aim was 
to field as many units, drill as many 
holes, complete as many wells as pos- 
sible. Development of new techniques 
and equipment was overshadowed by 
the need for more production to meet 
rapidly increasing demands for oil. 
Today, the oil boom is still on, pro- 
duction continues to increase, the de- 
velopment and introduction of new 
ideas is at an all-time high. The oil 
industry has grown up. The greatest in- 
dustry technological progress of all 
time has occurred in the past five years. 
With our present momentum, the next 
five years can only result in vast im- 
provements in both equipment and 
techniques undreamed of today. 
Development of new techniques and 
equipment has accelerated continually 
during past five years. Major changes 
in drilling concepts and advanced im- 
provements in production methods all 
have contributed to this progress. Pri- 
mary motivation has been the necessity 


James A. LeVelle 
Engineering Editor 


Recent developments 
reviewed... 

A glimpse into the 
future 
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to reduce costs, seek a greater recovery, 
and conquer new problems in the field 
Deeper drilling, higher pressures, off 
shore operations have presented many 
unusual problems which required new 
and improved equipment. Future years 
will place additional reliance on the 
manufacturer, service companies, and 
operators for the progressive develop 
ment and improvement of products 
Tremendous advancements in equip 
ment— introduction of many new con 
cepts and improvement of presen 
equipment—should keynote the future 
No one improvement of the past few 
years can be singled out as the most 
important. Progress has been rapid and 
significant in all phases. Deeper wells 
higher pressures, higher mud weights 
have resulted in better mud systems 
high-pressure Christmas trees, high 
strength tubing and casing. Deman« 
for lower costs initiated slim-hole drill 
ing programs, dual completion im 
provements, permanent-type compl 
tions, and automatic lease operations 
Desire for higher recoveries promoted 
interest in air and gas drilling. Larg: 
fracture treatments, advanced artifi 
cial lift equipment, gas separation and 
treating equipment represent progress 
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Developments in Drilling 
Continue to Accelerate 

Reduced costs and prevention of 
formation damage keynote advance- 
ment in drilling equipment. Develop- 
ment is toward increased rig mobility, 
faster penetration, and reduced filtra- 
tion of drilling fluids into formations. 
New techniques introduced in recent 
years include slim-hole drilling, jet bits 
drilling, use of large drill collars, and 
air and gas drilling. Most of these de- 
velopments are extensions of existing 
practices and represent primarily im- 
provement of established tools. Air and 
gas drilling represent new concepts 
and have proved successful in many 
areas. Deeper drilling, proportionately 
higher well pressures and temperatures, 
have required improved muds and 
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Mobile well service units, representing optimum func- 
tional design, are one of the new developments of the 
oil field today. 


mud handling equipment, better well- 
control equipment. Extensive research 
is also under way in the development 
of high-temperature cements and per- 
forator explosives. 

Rigs . . . The trend definitely is to- 
ward lighter, smaller, more mobile 
units coupled with increased horse- 
power and pump capacity. Trailer 
mounted units, folding-type masts, and 
lighter rig components have reduced 
rigging-up and tearing-down time, pro- 
viding a saving to the operator and a 
more competitive position for contrac- 
tors. Increases in horsepower and 
pumping requirements have been par- 
tially offset by high-speed engines com- 
bined with torque-converter drives. 
Improved engineering is now provid- 
ing lighter, stronger tongs, traveling 


blocks, and other rig components. 
These developments have contributed 
to longer equipment life, smoother 
and more efficient rig operations, and 
reduced maintenance. 

Improved drilling techniques, such 
as jet bits, higher bit weights, etc., have 
increased drilling rates and resulted in 
lower hole costs. Improved rig mobility 
has contributed to this reduction 
through lower moving cost. In recent 
months, slim-hole drilling has gained 
in prominence. This type drilling pro- 
gram provides the greatest economic 
gain through reduced rig costs, opti- 
mum rig mobility, and reduced casing 
and completion costs. 

Slim Hole... Slim-hole drilling has 
been used in shallow-well drilling for 
some time. Only recently has it gained 
recognition as a deep-well technique. 
Gradual acceptance of a smaller hole 
and reduced casing sizes is reminiscent 
of the industry change from 7-in. to 
5'42-in. casing programs some years 
ago. Reduction to 5-in. or 42-in. cas- 
ing programs awaits the development 
of smaller tool sizes and industry 
recognition of basic advantages offered 
by this program. In its present stage 
of development, slim-hole techniques 
are limited to soft rock drilling due 
to the need of better bits in sizes 
smaller than 6 in. Most mud pumps 
now on the market are low-pressure, 
high-volume pumps. Due to the smaller 
drill pipe used and smaller annular 
clearances in slim-hole drilling, there 
is a need for high-pressure, lower vol- 
ume pumps. Primary advantage of the 
slim-hole rig is not only in reduced 
size but also in its mobility and reduced 
casing and completion costs. Some op- 
erators envision the use of 31!-in. cas- 
ing programs with 1'2-in. tubing and 
are studying further reduction of hole 
size. The final development of equip- 
ment and tools to render slim-hole 
drilling effective in all areas is in the 
future. Ultimate result will undoubt- 
edly be the over-all downward revision 
of casing and bit sizes. 

Air and Gas Drilling... Air and gas 
drilling is fast being developed in many 
areas, particularly in hard rock areas 
where lower pressures are encoun- 

tered. To date, equipment used has 
been adapted from conventional drill- 
ing equipment or practices. Result is 
that the full potentiality of this new 
drilling method is yet to be realized. 
A few companies, realizing this poten- 
tial, have embarked on extensive re- 
search programs to develop specialized 
equipment. At present, open-type sys- 
tems using air or gas are in use. Both 
fluids present certain hazards. It has 
been predicted that in the near future 
closed systems will be introduced and 
less hazardous gases used as the drill- 
ing medium. A closed system would 
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also enable the operator to maintain 
elevated pressures on the formation. 

Major drawback to pneumatic drill- 
ing is its inability to control forma- 
tion pressures; hence, it is applicable 
to areas Of low pressure and where 
lost circulation is a problem. It has 
proved most advantageous in low- 
pressure areas not plagued by water- 
bearing formations. To combine the 
advantages of air drilling with those 
of conventional systems, several expe- 
rimental wells have been drilled using 
an aereated mud. Performance of this 
method is yet to be evaluated fully. 
Preliminary tests appear to offer some 
advantages but are not conclusive. 

Offshore . . . Offshore drilling activ- 
ity is climbing rapidly. Most credible 
change has been in the design of large 
mobile platforms for use in deep water. 
Mobile platforms are now capable of 
drilling in water up to 100 feet deep. 
Primary use of mobile platforms today 
is for exploratory drilling. Platform- 
tender type units and multiple-well, 
self-contained platforms are used for 
development wells. Study is being given 
to underwater completions and small 
caisson-type structures to adapt mobile 
platforms to development-type drilling. 
Objective is to reduce large expendi- 
tures now required for offshore plat- 
forms. 

Drilling tenders and their applica- 
tion to offshore work has been im- 
proved through the introduction of 
better lightweight electric transmission 
equipment. Experience in the field has 
enabled operators and builders to pro- 
vide tenders more aptly fitted to drill- 
ing requirements. 

Test Tools... In 1954, a number of 
improvements were made in drillstem 
testing tools. Hydraulic devices which 
allow the test tool to be opened slowly 
were introduced. Immediate results 
were less formation damage, more con- 
clusive tests, and a reduction in stuck 
testing tools. Improved packers were 
developed to reduce failures occurring 
in over-sized holes. Packers were 
equipped with hard rubber or metal 
devices which block the extrusion of 
the packing and assist in preventing 
failure when the tool was opened. Sev- 
eral straddle-type packer test tools are 
now being run in the field for develop- 
ment purposes. It is predicted that tools 
will be available in the near future that 
will permit open-hole testing at any 
point in the wellbore. Present straddle 
tools normally are limited to the bot- 
tom 200 ft when used in open hole. 

Drilling Fluids... Deeper drilling, 
hotter holes, need for higher mud 
Weights have brought about develop- 
ments toward better muds and mud 
equipment. Oil emulsion, lime based 
and other improved types of drilling 
fluid facilitating higher mud weights, 









reduced viscosity, and water loss have 
played a predominant role. Due to high 
mud costs, centrifugal barytes reclaim- 
ing units are now in use. Centrifuges 
developed specifically for the oil indus- 
try are being used to treat muds. Re- 
sult has been lower mud costs and less 
chemical treatment. Due to difficulty 
in many areas with gas-cut mud, de- 
gassers (a vacuum-type separation de- 
vice), were introduced and are used 
widely in many areas. Bulk mud stor- 
age tanks, and bulk mud mixing and 
handling equipment are now used be- 
cause of the larger quantities of mud 
required. Bulk mud equipment also 
has proved most advantageous in bad 
blowout areas and loss-circulation con- 
ditions since large quantities of heavier 
or lighter muds may be readily mixed 
to remedy difficulties and maintain 
control of the well. 

Drilling Tools... The introduction 
of improved and new drilling tech- 
niques resulted in many new drilling 








Parallel-tubing type completions have ex- 
panded the application of dual comple- 
tions. The above well is equipped with 
unique hydraulic cylinders for paraffin 
cutting purposes. 
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tools. Jet bits have been instrumental 
in increasing penetration rates. Desire 
for greater bit weight is represented by 
the many new drill pipe stabilizers now 
offered and the increased use of ove! 
sized drill collars. Number of drill col- 
lars used per well is increasing. Drill 
pipe has not changed appreciably in 
the past few years, but the use of cas- 
ing and tubing as drill pipe is being 
studied. 


Big Strides Made in Production 

Due to the wide variety of activity, 
no one development is indicative of the 
progress in production equipment. The 
only criteria is found in improved eco- 
nomics, and it is expressed as im- 
proved recovery, reduced lease costs, 
and better pipeline products. Auto- 
matic lease operations and special field 
service units reflect reduced operating 
expenses. Low-temperature separation 
was promoted for products control and 
improved condensate recovery while 
pressure maintenance operations and 
improvements in artificial lift equip- 
ment are based on reduced lifting 
costs. 

Greater depths and increased inter- 
est in gas-distillate wells in recent years 
has resulted in higher operating pres- 
sures. Result has been the rapid de- 
velopment of high-strength equipment 
Introduction of large hydraulic frac- 
ture operations, gravel packing, and 
other well-control and stimulation 
methods have added to the technology 
of completion equipment. High well 
costs have reopened the use of dual 
completions and have speeded accept- 
ance of permanent-type completion 
techniques. Result has been a flurry of 
new and radically different tools, equip- 
ment, and methods. 

High Pressure Completions... High- 
er well pressures encountered in the 
Gulf Coast regions have spurred inter- 
est in high-pressure equipment. Pres- 
sures up to 15,000 psi have been en- 
countered. The ultimate goal is to per- 
fect tools and equipment capable of 
operating at 15,000 psi. First develop- 
ment was the design of heavy wall tub- 
ing using 110,000 psi yield steels. Due 
to corrosion problems, operators are 
now using chrome-moly and nickel 
steels for strength and to combat cor- 
rosion. A recent innovation in high- 
pressure completions is the use of con 
centric tubing strings, which facilitate 
the use of liquid corrosion inhibitors 
and provide a means for killing the 
well. High-strength, 110,000 psi yield 
casing was introduced recently. To 
provide sufficient burst strength in 
some cases it has been necessary to go 
to heavy wall casing when using 110,- 
000 psi yield material. This factor se- 
verely limited the casing and bit pro- 
gram, and consideration is now being 
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given to the perfection of a 150,000 
psi yield casing material. Basic design 
problem is to obtain suitable strengths, 
using standard wall thickness, and still 
maintain the ductility, impact strength, 
and resistance to notch fatigue essen- 
tial to successful well operations. Im- 
proved joints are under development 
for high-strength casing and tubing. 
Difficulties in upsetting high-strength 
materials have stimulated interest in 
non-upset type joints. 

Packers capable of withstanding 
high pressures have been available for 
some time. High well temperatures in- 
crease the tendency of the packing 
element to flow and result in early 
failure. A number of minor modifica- 
tions are being made by manufacturers 
to improve their performance. Christ- 
mas trees providing working pressures 
up to 15,000 psi have been placed on 
the market in recent months. Addi- 
tional makes will be made available in 
months to come. Without exception, 
trees have been equipped with sealing 
elements other than the API ring gas- 
ket, since the API-type flange reached 
impractical proportions with pressures 
above 10,000 psi. Result has been the 
development of radical new types of 
sealing devices of reduced proportions, 
which in many cases will be used ulti- 
mately to reduce the weight and cost 
of lower pressure trees. 

Interest of the industry was captured 
by the introduction of new dual-com- 
pletion concepts. Most notable was the 
parallel-tubing type of completion. 
This technique consists of running tub- 
ing strings in the well bore for the pro- 
duction of each zone open in the well. 
While the use of two strings in one 
well was not entirely new, the use of 
two full-size tubing strings represented 
tremendous advantages over previous 
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New mobile offshore drilling platform being towed to location. Mobile plat- 
forms capable of drilling in deep waters have recently been added to the 
industry scene. 


dual-completion methods. Primary ad- 
vantage is that both zones may be 
artificially lifted and zones may be serv- 
iced or manipulated with wire line 
tools. In less than two years since the 
parallel-tubing technique was _ intro- 
duced, methods have been developed 
to permit running tubing strings inde- 
pendently, and Christmas trees capable 
of handling pressures up to 500 psi and 
dual-bore packers have been intro- 
duced. Streamline tubing joints essen- 
tial to parallel-tubing completions were 
available at the start. Increasing use of 
this method will result in joints de- 
signed especially for this application. 
Operators are presently faced with the 
problem of using expensive, high- 
pressure joints in low-pressure appli- 
cations. 

Development of parallel-tubing com- 
pletion equipment has only begun. To 
date, rod and hydraulic pumping of 
both zones and gas lift on one zone 
have been used successfully. Future 
development will permit the installa- 
tion of gas lift on both zones and im- 
provement of dual-pumping equip- 
ment. Improved dual-bore Christmas 
trees and blowout protection are need- 
ed before the full potential of parallel 
completions can be realized. 

Permanent-Type Completions... 
Permanent-type completion reached 
prominence in 1953. With it came tub- 
ing-type perforating guns, modified 
cements, and improved wire line tech- 
niques and equipment. All have rad- 
ically influenced well completions and 
altered concepts of economical well 
completion and remedial operations. 
Tools and equipment are available for 
most operations in 2 and 2%-in. 
tubing. Underway is the development 
of tools for use in 142-in. tubing. Pro- 
totype models in the 1%4-in. size are 


being used on a limited scale at this 
time. Permanent-type completion 
methods have altered packer require- 
ments. Previous applications normally 
required packers to hold pressure from 
only one direction. Due to the use of 
wire line tools in the bore of the tub- 
ing, it was necessary to reduce the 
weight set on packers and also to hold 
pressures from either direction. A 
number of packers have been devel- 
oped specifically for permanent com- 
pletion requirements. Small radio- 
activity logging devices and collar 
locators also have been perfected for 
use in this type of work. 

Due to the small amounts of cement 
used and the small, light service com- 
ponents needed, experimental units are 
being built that can perform the entire 
permanent completion service. Integra- 
tion of all services in one unit is in- 
tended to expedite the performance of 
work and further reduce costs. 

Well stimulation and formation con- 
trol methods have played a predomi- 
nant role in equipment design. Large 
fracture treatments have found wide- 
spread usage and have resulted in new 
test and fracture-type packers, in- 
creased valve requirements, and re- 
vision of Christmas tree components 
to prevent sand cutting. Large vol- 
umes of sand and high injection rates 
instigated the use of light, high-speed 
pumps and engines on service pump 
trucks. There are indications that even 
higher injection rates will be demanded 
in the near future. Sand control and 
gravel pack methods have advanced 
somewhat in the past few years. Equip- 
ment progress largely has been the in- 
tegration of established tools. A num- 
ber of new materials have been and are 
being introduced for sand control. 

Well servicing . . . A number of spe- 
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cialized units have been developed for 
use in recompleting and servicing wells. 
Most notable are roadable units in 
which all equipment is placed strategi- 
cally for well work. The cab is placed 
at the base of the mast to assist the 
driver in spotting the unit over the 
well. Bearing little or no resemblance 
to truck-mounted units, these special 
units provide optimum performance 
since all equipment may be placed 
functionally without regard to truck 
components. Improved performance 
rendered by these units indicates a 
trend toward specialized equipment in 
this field. 

Field service tools used in well serv- 
icing and recompletion operations have 
progressed considerably. Air-powered 
tubing tongs have proved most suc- 
cessful and are now widely used. A 
new hydraulic tubing tong has been 
introduced with claims of even greater 
efficiency and improved torque char- 
acteristics. Hydraulic pulling tools 
have improved the ability of small 
units to remove stuck liners and other 
equipment from the well bore. 

Automatic and Remote Controls. . . 
Automatic lease operating equipment 
has reached a high pitch of develop- 
ment. Until recently, automatic devices 
were available for performance of in- 
dividual tasks such as automatic shut- 
in valves, tank level controls, etc. Now 
units capable of full tank battery op- 
eration and lease well manipulations 
are available. Systems now utilize air, 
radio, electrical units, hydraulics, or a 
combination of these principles. Auto- 
matic units are capable of switching 
tanks and shutting in wells automati- 
cally when the battery is full and can 
be designed to open wells after the 
run is made. Included in this category 
are remote operators, whereby valves 
and other lease equipment may be op- 
erated from a distant location. Equip- 
ment of this type has proved a boon 
to offshore operators and for opera- 
tions in inaccessible locations. Reduc- 
tion of travel time on the lease or to 
locations has increased operating ef- 
ficiency in many applications. Elimi- 
nation of personnel hazards, less 
reliance on weather conditions, and 
improved operational safety are among 
the advantages gained from automatic 
and remote operations. Basic ideas 
and devices have been perfected for 
this work. Future development will 
integrate many components now in use 
0 Operation-wide application. Another 
major step will be the design and per- 
fection of additional new or improved 
safety devices within the system. 

Pumping . . . Employment of hy- 
draulics in well pumping equipment 
has increased considerably. A number 
of hydraulic subsurface units which 
employ high-pressure oils as the moti- 





vating fluid have been introduced. Of 
particular interest are units using con- 
ventional subsurface rod pumps with 
a subsurface hydraulic power engine. 
Basic advantage of this arrangement 
has been in the handling of contami- 
nated well fluids. Deeper wells have 
dictated an increase in beam-pumping 
unit ratings and the adaptation of long 
stroke pumping units. Result has been 
the introduction of large beam units 
and long stroke hydraulic units. Coun- 
terbalancing due to heavy rod and pump 
loads has presented a problem in both 
types of unit. Many ingenious methods 
have been used in order to effect prop- 
er balance. The most noted among 
these are the use of air and hydraulic 
cylinders on beam-pumping units and 
of dummy cylinders with dead weights 
on hydraulic, long-stroke units. An in- 
teresting type of pump being experi- 
mented with is the sonic pump, which 
uses a surface vibrator and a multi- 
plicity of standing valves in the tubing 
string. 

Gas Lift... Perhaps the greatest 
progress made in artificial lift has been 
in the use of gas. Wire line devices 
have been developed for the installa- 
tion and removal of gas lift valves in 
the tubing string. At the same time, 
smaller valves which possessed many 
of the characteristics normally consid- 
ered permissible only in large valves 
were introduced. The increased market 
for natural gas accelerated the devel- 
opment of rotative gas lift systems. 
This has resulted in the introduction 
of gas lift to areas where a shortage 
of gas previously prevented the appli- 
cation of this type lift. 

Gas lift in its several forms has been 
limited previously to high-level wells 
or applications where large volumes 
were required. This limitation was due 
in most cases to gas slippage. Two 
types of systems which may eliminate 
this disadvantage have been intro- 
duced. One is the ball-pump system, 
which utilizes a number of balls to 
form a seal between produced fluid 
and lift gas. The other is the free-pis- 
ton gas lift system, which employs a 
free moving piston. 

Future development in gas lift is un- 
predictable. Utilization of gas as the 
lifting medium has always intrigued 
those engaged in artificial lift opera- 
tions. Based upon past progress, it ap- 
pears that future developments will be 
directed toward the rotative type of lift 
system and that the use of wire line 
or other methods of manipulating, 
placing, and removing valves will be 
met with the greatest progress. 

Automotive . . . As industries have 


become more and more specialized, 
operators have found increasing econ- 
omy in the development of specialized 
lease-maintenance trucks and cars. In 
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the past special vehicles were used pri- 
marily in exploration and drilling op- 
erations. There has been an increasing 
tendency to develop units designed fo 
a specific production function. 

Field maintenance equipment now 
includes pumper, field service me- 
chanic, surface maintenance rous- 
tabout, chemical treatment, and othe! 
units. Future development appears to 
be toward functional designs, possibly 
bearing little resemblance to present 
automotive equipment. 

Field Processing . . . The greatest 
progress made in well-stream process 
facilities in the past five years is in the 
treatment and handling of gases at the 
well site. Introduction of low-tempera- 
ture separation techniques and gas 
dehydration units was made approxi 
mately five years ago, and use of this 
equipment at the well site has in- 
creased rapidly. Basic advantages of 
low-temperature separation processes 
is in greater condensate recovery and 
reduction of hydrate in the gas supplied 
to the gas gathering system. Three 
types of units in use are the mechani- 
cal, glycol, and glycol-amine systems 
Stabilization equipment for the stabili- 
zation of condensate recovery is a new 
development and is in wide use with 
the glycol-absorption type unit. Future 
developments in this field will probably 
be in a reduction of cost of unit opera- 
tion and reduction of equipment sizes 

The increasing use of gas injection 
systems for recycling and pressure 
maintenance operations has resulted in 
a number of improvements in the 
equipment field. Primary development 
has been the revision or improvement 
of valves and other equipment to re- 
sist the elevated temperatures encoun- 
tered in this application. There is in- 
creasing experimentation with teflon 
and other special materials in an at- 
tempt to provide seals which will with- 
stand higher temperatures and pres- 
sures. 

Water treating plants are being de- 
veloped and improved for use in water 
injection stations for disposal and pres- 
sure maintenance operations. Present 
trend points to an ever increasing use 
of water treatment due to improved 
operations resulting from reduction in 
formation plugging and _ corrosion 
problems. 


Equipment Future Is Bright 

All progressive steps being made by 
the oil industry cannot be included in 
this small space. The basic keynote, 
however, is accelerated progress in 
every field. Tomorrow we will drill 
wells cheaper, complete them better, 
produce them less expensively, and re 
cover more of what we find. The fan- 
tastic equipment of tomorrow will pave 
the way. 
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(111) Wall Scratcher With 
Short Or Long Wires 
Is Available 
A new wall scratcher, furnished in 
either hinged or solid ring design, 
introduced by Baker Oil Tools, Inc., 
features strong and rugged construc- 
tion for maximum downhole per- 
formance. Introduced by improved 
design and method of mounting the 
scratcher wires provide efficient re- 
moval of mud cake throughout the 
cementing area. 
The wires of this scratcher be- 
come active and remove mud cakes 





Top: Baker Hinge-lok Wall Scratcher; 
left: Baker Solid-Ring Wall Scratcher; 
right: Baker Hinge-Lok Wall Scratcher 
mounted on casing, shown in running-in 
position. 


only when the casing is raised dur- 
ing the scratching cycle. While the 
casing is being lowered the wires re- 
main practically flat against the cas- 
ing, and leave undisturbed the vital 
filter cake built up on sections of the 
hole other than the area to be ce- 
mented. In order to meet the require- 
ments of all casing programs, 
scratcher wires are available in 
either 212 in., or 4% in. length, as 
specified. 

The shell of the Baker model “C” 
wall scratcher is formed from two 
thicknesses of metal spotwelded to- 
gether along the edges. This con- 
struction provides increased strength, 
because of the additional thickness 
of the shell and the resulting “beam 
effect.” 

The hinge-lok scratcher now has 
stronger hinge construction and a 
new, heavier closing pin. The pin is 
knurled for a distance of about 12 
in. downward from its head; and this 
knurled section bites into the inner 
surface of the hinge as the pin is in- 
stalled, and prevents loosening by 
vibration. The scratcher wires are 
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mounted to fold up nearly flush with 
the casing while it is being run in the 
hole and are flared sufficiently near 
the tip so that upward movement of 
the casing causes the wires to con- 
tact the wall of the hole and be 
forced outward into scratching posi- 
tion. 


(289) Two-Way Flow Features 
Liquid-Gas Separator 

A liquid-gas separator has been 
developed by Peerless Manufactur- 
ing Company, Dallas, Texas, that will 
function equally as well irrespective 
of the direction of the gas flow 
through it. This is accomplished by 
utilizing two mist extractor sections 
in series, or one behind the other in 
the separator. The mist extractors 
are comprised of zig-zag plates with 
liquid collection pockets. These units 


(89) Differential Pressure 


Most recent development of Ma- 
son-Neilan Regulator Company, 
Boston, Massachusetts, is the Model 
4800 Differential Pressure Trans- 
mitter. 

Although the principle of opera- 
tion (force-balance) has long been 
in use, the 4800 Differential Pres- 
sure Transmitter offers many ad- 
vanced design features not previous- 
ly found collectively in similar type 
instruments. The current production 
model is adjustable from 0-20 to 
0-200 inches of water. 

The necessity for field adjust- 
ments has been minimized; those 
necessary are easily accessible and 
simple to make. The pilot is a bal- 
anced amplifying type relay that fea- 
tures large capacity and frictionless 
floating action. Response to changes 
in differential pressure is fast and 
accurate—an important factor where 
control within narrow limits is de- 
sirable. Overrange protection of all 
parts is provided; no damage result- 
ing from differential pressure up to 
the maximum static rating on either 
side of the diaphragm. Displacement 
of the diaphragm is negligible, thus 
avoiding many difficulties encount- 
ered with liquid seals, condenser 
chambers and purging systems. All 
air passages are an integral part of 
the mechanism frame. 

Unusually sturdy construction 


function properly when the gas is 
flowing through them in one direc- 
tion; however, the second mist ex- 
tractor can be turned around so that 
the two mist extractors give effective 
liquid separation regardless of the 
direction of flow. 

This feature has proved to be ex- 
tremely valuable in gas storage op- 
erations and other locations where 
reverse flow conditions. In some 
cases one way separators are used 
for reverse flow conditions by valv- 
ing so the gas flow goes through the 
separator only in one direction. The 
new two-way separator eliminates 
the cost of additional piping and 
valves and is more convenient to op- 
erate since operators do not need to 
be present at the separator installa- 
tion when the gas flow is reversed, 
the manufacturer states. 


Transmitter Has New Design 











throughout the instrument insures 
that it will withstand more than nor- 
mal abuse without effecting its sen- 
sitivity. Materials used are highly 
corrosion resistant, avoiding the need 


for seals or purges in most cases. 
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(127) Specialized Experience, Special Pumps for 


Oil Field Service 


Two high-pressure pumps to meet 
the special problems of oil well serv- 
icing, testing and completion have 
been introduced by Gardner-Denver 
Company which offers consultation 
on cementing, acidizing, hydro-frac, 
sand-frac, waterflooding or salt water 
disposal. The new models are PL-7 
6 cylinder plunger pump built for 
squeeze pressures as high as 10,000 
psi, and the model PA-8 triplex 
plunger pump which develops pres- 
sures up to 8000 psi. 

The PL-7 pump is 6 cylinder, 7- 
in. stroke, single-acting plunger type, 
arranged in 2 banks of 3 cylinders 
each. An exclusive feature is the 
provision for operating either or 
both banks at one time, permitting a 
wide range of volume and pressure. 
These pumps are usually equipped 
with three 434 in. and three 31% in. 
diameter plungers, affording a vol- 
ume of over 300 gpm while operat- 
ing at maximum speed of 125 rpm. 
High-pressure work is done at re- 
duced speeds with either bank of 
cylinders. The 4%4 in. plungers pro- 
vide a maximum pressure of 3000 
psi, and the 32 in. plungers a maxi- 
mum pressure of 10,000 psi. 

Design of the PL-7 assures great 
strength and endurance to withstand 
these pressures, without excess bulk, 
company says. Plungers are operated 
through Scotch yokes for maximum 
compactness. Pump measures 954% 
in. long, 7314 in. wide and 50% in. 
high enabling it to be truck-mounted 
without exceeding legal size limits. 

Model PA-8 triplex plunger pump 
his three 8-in. stroke ceramic plung- 
ers, which may be either 41% in., 4 
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in. or 342 in. in diameter. The 4% 
in. plungers deliver 263 gpm at 
maximum speed of 160 rpm, and 
the 4 in. plungers deliver 203 gpm 
at the same speed. The 3% in. de- 
livers 160 gpm at 160 rpm. Opera- 
tion at reduced speeds provide a 
maximum pressure of 6130 psi with 
the 42 in. plungers, and a maximum 
pressure of 8000 psi with the 4 in. 
plungers. A rugged eccentric drive 
with double helical gears and steel 
or bronze fluid cylinders are some of 
the features contributing to the 
strength and durability of the pump. 
Compact in size, the PA-8 measures 
71 in. in width and 94 in. in length. 


(235) Automatic Seal is Heart 
Of Flow Valve and 
Choke Assembly 


The Texas Tool and Machine 
Company, Houston, Texas, has de- 











veloped two new flow valve and 
choke assemblies called the “Dual 
Matic.” 

These units combine the reliabil 
ity of true heavy duty valves with 
the compactness and economy ol 
unit valve and choke assemblies, ac 
cording to the manufacturer. 

The exclusive “Dual-Matic” auto- 
matic seal is the heart of the TTM 
flow valve. In tests, the resilient seal 
ing element gave a drop-tight seal 
even when the floating plug was pur- 
posely damaged with a file, the 
manufacturer said. 

The entire plug, seat and stem as 
sembly can be replaced without 
taking the valve off the Christmas 
tree or preventer hook-up. In the 
event of a stem packing leak, the 
chevron packing may be replaced 
under pressure with the valve in full 
open position. These features keep 
valve repair costs at a minimum, ac 
cording to the manufacturer. 

TTM “Dual-Matic” flow valve 
and choke assemblies are made in 
two types: The conventional type 
replaces the Christmas tree tee as 
well as the wing valve and choke 
and the new straight type, which can 
be attached to the Christmas tree 
cross or tee. This straight type is 
ideally adapted for use as a blowout 
preventer vaive and choke. 


(152) 30,000-Lb Test Tree 

The industry’s first 30,000-1b test 
Christmas tree for 15,000 psi work 
ing pressures has been designed and 
manufactured by the Oil Center 
Tool Company, of Houston, Texas 
A new concept in metal-to-metal 
seals makes this new extra high pres 
sure Christmas tree possible. It is a 
float-ring which permits a complete 
metal-to-metal contact with low 
flange bolt loads. It consists of dua! 
rings, each wedge-shaped in cross 
section, which are held against a ring 
seat and the flange body. Its design is 
such that a tighter seal is effected as 
pressure increases. 

The Laurent float-ring seal was 
used at every critical point through 
out the tree and its component parts 
Photograph shows a quarter cut- 
away section of this new tree, shows 
a double seal at the flange connec- 
tion on top of the tubing hanger. In 
addition to the float-ring seal, a 
standard API seal ring is employed 
Purpose of this API seal ring and 
groove is to permit the connection 
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of standard blowout preventer units. 
Flanges are of API series 2900 di- 
mensions. 

The choke employed in the design 
of this new 30,000-lb test tree uses 
the standard O-C-T choke beans. 
These beans can be furnished with 
various wear-resistant alloys, one of 
which is made of a tungsten car- 
bide alloy known as cainite. The 
choke body is designed so that an 
adjustable choke may be used inter- 
changeably. 

Valves used in this new extra 
high-pressure test tree were designed 
and manufactured by the W-K-M 
Company, and are rated at 30,000- 
lb test pressure. W-K-M’s new high- 
pressure valves are designed with a 
balanced stem to overcome the 
heavy stem loads. The Laurent float- 
ring is used in the bonnet of these 
valves. 

It has been estimated that the use 
of the float-ring has reduced the 
weight of this high-pressure valve 
by about 500 Ib. 

Every component of the O-C-T 
30,000-Ib test tree was individually 
tested to pressures far in excess of 
the 30,000-lb rating of the complete 
assembly. After the new tree was 
assembled, further testing of the en- 
tire unit was made over a period of 
six weeks. The entire unit was sub- 
jected to pressures far in excess of 
the 30,000-lb test rating, and these 
extreme pressures were handled as 
easily as routine lower pressures. 
Total weight of the completed tree 
as pictured above is approximately 

12,000 Ib. It is anticipated that the 
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production model will incorporate 
two master valves and possibly dual 
wing valves, instead of single valves 
in each case as pictured in this illus- 
tration. 

To further meet the needs of the 
oil industry O-C-T provides portable 
testing equipment which can be 
taken to the field to test the installed 
assembly to 30,000 psi. 

This new 30,000-lb test Christ- 
mas tree meets the growing needs 
of the oil industry as wells go deeper 
and deeper and pressures become 
higher and higher. 


(7) Vent and Breather Valve 
A dual relief valve unit designed 
to meet ASTM requirements and 
capable of controlling temperature 
induced pressure changes in oil- 


filled power transformers within 
either plus or minus 5 psi from at- 
mospheric is in effect two pop-off 
relief valves in a unit package. It 
can be installed from outside the 
transformer case in a standard gage 
fitting. Contamination and evapora- 
tion losses are minimized. Circle Seal 
precision valves are manufactured by 
James-Pond-Clark, Pasadena 8, Cal. 


(153) New Diesel-Electric Rig Power 






Electro-Motive division of Gen- 
eral Motors has announced its entry 
into the drilling rig power field with 
a new diesel-electric unit tailored to 
the oil industry. Units are powered 
by 567C engines in 875 and 1310 
horsepower sizes and include gen- 
erators, electric motors, and control 
systems all manufactured by Elec- 
tro-Motive. All components used in 
the units have been proved in the 
diesel-electric locomotive field. Units 
may easily be compounded electri- 
cally to meet all drilling require- 
ments and are intended for use in 
deep, heavy duty drilling both on 
land and off-shore. 

Units may be placed anywhere 
convenient to the well and the need 
of substructures or alignment of 
units is eliminated since power is 
transmitted electrically. Control of 
the engines and the amount of power 
supplied to drawworks, pumps, etc., 
is controlled from a console located 





at the driller’s stand. Also, instru- 
ments are provided to indicate pump 
rpm, and the power being delivered 
to the pumps, drawworks, and ro- 
tary table. Reverse rotation of rotary 
table or drawworks is accomplished 
electrically by a push button control 
on the driller’s console. 

The first two units built by Elec- 
tro-Motive for the oil industry were 
purchased by the Offshore Company 
and are presently in use on an ex- 
ploratory well near Houma, Louisi- 
ana. These units, rated at 875 horse- 
power, are being used in a slit system 
with one unit driving the circulation 
and standby pumps and the other 
powering the drawworks and rotary 
table. Pumps, drawworks, and ro- 
tary table are each driven by two 
series wound D.C. motors capable of 
delivering 1250 horsepower. In an 
emergency, both diesel-electric units 
can be combined so that full power 
is delivered to any of these units. 
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(182) Special Christmas Tree 
For Dual Completions 
A new dual string Christmas tree 
that is said to assure positive control 
during all completion operations has 
been announced by Cameron Iron 
Works, Inc., Houston, Texas. The 
new Cameron “DC” dual completion 
tree allows the operator to run paral- 
lel strings in precisely the same man- 
ner as single strings, independently 
or simultaneously, and with the pro- 
tection of the Cameron closed-pres- 
sure system of well completion. 
Because of the unusual advan- 
tages of dual zone wells, interest in 
this completion technique is mount- 








ing steadily, the manufacturer states. 

At no time during completion op- 
erations does the Cameron “DC” 
equipment leave the well open. A 
standard Cameron QRC blowout 
preventer with special off-center 
rams provides complete protection 
during the initial phase of the com- 
pletion. Cameron back pressure 
valves are provided to safeguard 
against loss of control through the 
tubing string. 

Each tubing string is suspended, 
locked securely in the tubing head, 
and sealed before preventers are re- 
moved. The tree may then be in- 
stalled and flowline connections 
made before removing the back-pres- 
sure valves and washing the well into 
production. 

An added feature of the new 
Cameron tree is the compactness of 
its component parts. Two strings of 
2%-in. OD upset tubing may be run 
in 7-in. OD casing with 6-in. heads. 
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(198) Plastic Pipe Used in Corrosive Service 


(234) Electric Plants Used in 
Alaska on Geographical 
Work 

Gen-A-Matic electric plants are 
being flown to Alaska by helicopter 
for use by the Western Geophysical 
Company of America, which is 
working on a top-secret project in 
the territory. 

According to John Mollere, su- 
perintendent of Western Geophysi- 
cal, Gen-A-Matics will be the sole 
source of power for the company’s 
far north operation. The electric 
plants, manufactured by the Multi- 
Matic Corporation, of Van Nuys, 
California, were selected, he stated, 
because of their portability and de- 
pendability — an essential at the 
company’s remote Alaskan base 
where communications, tool opera- 
tion and living comforts are depend- 
ent on the power output of the elec- 
tric plants. 

The Gen-A-Matics were pur- 
chased by Western Geophysical 
through McCulloch Chain Saw Sales 
and Service Company, of Venice, 
California. 








One man lowers the joined length 
of lightweight Tenite plastic pipe 
into a ditch. Major oil producers are 
using this pipe for sour crude oil and 
salt-water disposal lines where cor 
rosion-resistant pipe is needed. Pipe 
is made of Tenite butyrate plastic 
Eastman Chemical Products, Inc., 
Kingport, Tennessee, manufactures 
the raw material Tenite butyrate 
from which the pipe is made. 


(228) Gas Lift Valve Assembly 
Has Wire Reinforced 
Bellows 

A new gas lift valve assembly has 
been announced by McMurry 
Brown, Inc., 1020 Houston Avenue, 
Houston, Texas. 

The most outstanding feature of 
the valve is the wire reinforced bel- 
lows, which has withstood pressure 
of 6500 psi without collapsing or se- 
riously altering the valve character 
istics, the manufacturer states. 

An unusually large pressure 
chamber results in better control of 
gas-fluid ratios. 

When compared with conven 
tional valves, the McMurry-Brown 
valve is installed in an inverted po 
sition to permit the use of gravity 
seating ball checks. The manufac 
turer claims that the gravity seating 
feature greatly reduces the chance of 
cut-out valves due to back-wash 
from tubing. 

McMurry-Brown gas lift valves 
are available in a variety of sizes 
and styles. 
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(275) Service Fleet for Well Fracturing and Pumping 


Be: Scart Beat’ ag Peale ae 


The Western Company of Mid- 
land, Texas, has developed a new 
and completely matched fleet of 
pumping units, continuous and batch 
sand-fluid mixing units, and bulk dry 
materials handling equipment for oil 
and gas well fracturing and pumping 
services. Backbone of the new fleet 
is Western’s Fracmaster 600 (see 
illustration) pumping unit, which is 
equipped with the all new Western 
Model RB-80 triplex power pump, 
featuring a revolutionary roller bear- 
ing application throughout. 

With this newly designed pump 
using the first complete application 
of roller bearings to well servicing 
pumps, the mechanical efficiency of 
Western’s new pumping unit has 
been increased tremendously, com- 
pany officials state. 

The Fracmaster 600 pumpers are 
powered by two GM Series 6-110 
two-cycle diesel engines rated at 300 
bhp each. The pump drive is direct 
and mechanical through ten-speed 
transmissions and a new high veloc- 
ity chain compound. Tests of these 
new pumping units reveal that each 
unit is capable of delivering 600 net 
bhp. This translates into a pum) 
volume of approximately 80 gpm at 
10,000 psi and approximately 375 
gpm at 2100 psi. The pump is de- 
signed to operate at maximum horse- 
power for 3000 hr continuously at 
10,000 psi. Other features of the 
pump include forged-steel fluid end 
and full pressure lubrication through- 
out the power end. 

For continuous mixing Western 
has developed the new Master-Mixer 
40, which is a completely automatic 
mixer and is equipped with a 20-bbl 
inventory tank, three 9-in. screw- 
type elevators for lifting sand to op- 
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erating level, and three 750-gpm 
rate vane type pumps. Mixing is 
done by a hydraulically driven tur- 
bine type mixer. 

Speed of screws is adjustable to 
speed of pumps by dial setting to 
give any sand-fluid ratio desired. This 
unit is designed to proportion sand 
to fluid automatically through man- 
ual setting in any ratio from 42 to 6 
lb per gal at pumping rates variable 
from 5 to 40 bbl per min. Sand-fluid 
ratios may be changed at any time 
during operation regardless of in- 
jection rate. 

Also contains a slurry pump rated 
at 40 bbl per min of sand-laden fluid. 
The slurry pump is the supercharger 
to pressure flood the suction to pump 
units. 

The tank mixer is the first fully 
mobile trailer-mounted equipment 
designed for batch mixing fracturing 
fluids in large quantities in the field, 
the company states. The Western 
Tank-Mixer has 10,500 gal capacity 
and contains a hydraulically driven 
agitator shaft. Speeds of shaft con- 
taining 19 propellers can be varied 
with great flexibility from 0-60 rpm. 
The advantage of speed variation is 
that the degree of agitation can be 
adjusted to type of fluid—varied 
either before or during treatment. 

The unit also contains a slurry 
pump with a capacity up to 36 bbl 
per min to supercharge the treating 
pumps operated from either side of 
the Tank-Mixer. 

The new Western Transporter has 
25,000 Ib of sand carrying capacity 
and a maximum emptying capacity 
up to 5000 Ib per min. It is emptied 
by an internal screw flight arrange- 
ment that moves the sand to point of 
discharge as drum is rotated. 








This unit is also designed so that 
dry additives may be mixed with sand 
in drum. Rotational direction can be 
reversed for thorough mixing. The 
Transporter can be operated from 
ground level, from one fixed location. 

Each of these units was designed 
to operate in complete coordination 
with the other units for effective over- 
all fracturing. 


(181) Three Sheave 100-Ton 
Block With Spring 
Duplex Hook 

The Guiberson Corporation, Dal- 
las, Texas, is offering a streamlined, 
unitized tubing block and hook com- 
bination that, according to the manu- 
facturer, falls fast, won’t foul up, 
and carries loads in perfect balance. 

Engineered and designed for the 

shortest possible overall height con- 

sistent with safety, this block and 
hook combination is well within API 
specifications. Heavy duty anti-fric- 
tion bearings with individual lubri- 
cation are used throughout. The 
sheave pin is 5-23/32-in. OD heat- 
treated alloy steel. Sheaves are 24-in. 
diam, machined from high grade 
solid steel and grooved for %-in., 

Ye-in. or 1-in. wire line. Where 

lighter weight is desirable, cast steel 

sheaves are available on _ special 
order. 

Load capacity is 100 tons with a 
factor of safety 3 to 1 on yield point 
of material. Block may be opened 
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quickly for line changes or threading 
and design permits reeving lines 
without disconnecting hook or lay- 
ing assembly on the floor. 

The spring duplex hook is espec- 
ially engineered for space saving and 
safety and swivel locks in any one of 
eight positions. Spring travel is 5 in.; 
normal spring load is 1350 lb; and 
extended spring load is 2250 lb. Un- 
due flexing and fatiguing of the hook 
under repeated heavy loads is elimi- 
nated. Breadth of block is 28 in.; 
width of block is 16% in.; breadth of 
hook is 21 in., and over-all height is 
64 in. 

Approximate weight complete 
with solid steel sheaves is 2730 lb 
or 2280 Ib with cast-steel sheaves. 


(174) Rubber Tail Bearing 
Reduces Shock Load, 
Absorbs Vibration 

Although the motive principle of 
sucker rod bottom hole pumping has 
remained much the same for the last 
30 years or so, the evolution of the 
beam type pumping unit has been to 
streamline this particular equipment. 

The old adage “The heavier it is 
the stronger it is” has been replaced 
by more careful engineering to, “The 
better the engineering, the stronger 
and lighter it is (or the fat has been 
removed, leaving only the muscle).” 
This means alloy steels are rapidly 
replacing the old heavy “pig-iron” 
castings. The use of anti-friction 
bearings including roller, ball and 
needle bearings, are passing the per- 
formance expected of bronze or other 
surface bearings. 

Only in special cases, such as in 
waterflooding, etc., is there a great 
requirement to purchase equipment 
considerably larger than that re- 
quired initially. 

The American Petroleum Insti- 
tute has been responsible for the 
present series of standard rated re- 
ducers on pumping units. This has 
eliminated much confusion in their 
selection by the users. Structures on 
these units are calculated by use of 
API formula but no standard struc- 
ture ratings have yet been specific- 
ally set. 

One of the few major improve- 
ments since before World War II on 
pumping units is the ‘“Equalastic” 
Rubber Tail Bearing patented by 
Cabot Ships, Inc., Pampa, Texas. 
This bearing reduces shock loads ap- 
preciably, absorbs vibration, elimi- 
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nates need for lubrication as there 
are no moving parts, thus there is 
nothing to wear out at this point. 


(4) On-the-Job Pipe Threading 

Quick and easy pipe threading on 
the job is said to be possible with the 
use of the new Lawco Junior Port- 
able Power Pipe Threader, available 
from Velocity Power Tool Company, 





201 North Braddock Avenue, Pitts 
burgh, Pennsylvania. 

Simple adapters and a speed re 
ducer make it possible to handle pipe 
from 4 in. up to 10 in. 

Since the threader weighs only 20 
Ib and is only 27 in. in length, it is 
easily caried to where the threading 
is to be done. It is designed and con 
structed for one hand operation. 

Operation is extremely simple 
Apply the threading dies to the Law 
co tool, position the tool, then press 
a button and the power unit drives 
the cutting dies. It is equipped with 
a %4-hp electric motor and a toggle 
switch to provide reversible power. 

The tool also is versatile for it 
may be used as an auger, for boring 
post holes, driving bolts and nuts, 
opening valves, and as a hoist for 
weights up to 500 Ib. 


(238) Ditcher Designed for Shallow Trenching 


The Shawnee Manufacturing 
Company, Topeka, Kansas, offers a 
medium-size digging machine, the 
Shawnee Scout Ditcher, suitable for 
use in the petroleum industry. It is 
a sturdy, industrial type ditcher, for 
digging the comparatively shallow 
trenches needful for short run pipe 
lines between storage tanks and for 
connecting tanks with a central gath- 
ering point. 

The Shawnee Scout can be 
mounted on popular make light trac- 
tors in little more than ten minutes. 

It operates in a 160 deg arc behind 








the tractor and the bucket has a 
reach of 14 ft behind the main “A’ 
frame. The dumping clearance of 
the hydraulically operated bucket is 
eight feet high. The Shawnee Scout 
has a maximum digging depth of 
twelve feet. 

The Scout is the perfect answer 
for jobs too heavy for manual labor 
or where heavy equipment is too 
awkward for use. Its extreme maneu- 
verability enables it to operate in a 
small area and the expert engineer- 
ing that has gone into the Scout 
makes it an efficient ditcher. 
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(126) Blowout Preventer Controls Pressure 
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Where pressures are encountered 
at shallow depths and a method of 
controlling these pressures is neces- 
sary while drilling through very large 
sizes of conductor pipe, a serious 
cost problem has become evident to 
operators because of the extreme 
size of adequate control equipment. 

The new 13% in. Regan Type “K” 
Removable Blowout Preventer is de- 
signed to control pressures while 
drilling out through 24 in. or 26 in. 
conductor pipe and to accommodate 
bits up to 23% in. in diameter. 

The assembly consists of a lower 
spool and an outer body which 
flanges directly on top of the con- 
ductor pipe, and a 26 in. diameter 
removable unit containing the Re- 
gan 13%-in. Type “K” rubber, 
which assembles around the drill 
collar directly above the drill bit. 
The drill bit and the removable unit 
pass through the rotary table enter- 
ing the inner bore of the outer hous- 
ing, and an automatic locking mech- 
anism locks the removable unit into 
the stationary outer housing. The 
blowout preventer is operated by a 
hydraulic line attached to the outer 
housing and can be used to packoff 
around either the kelly or drill pipe. 
When the bit is removed from the 
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ESTIMATED WEIGHT 

BODY 3,000# 

SPOOL 2,415 

REMOVABLE UNIT — 3,207 

TOTAL 8,622# 
well, the removable unit will auto- 
matically be unlocked by lifting top 
ring allowing bit and inner assembly 
to pass through rotary table. 

The blowout preventer is designed 
and tested to 3000 psi with a work- 
ing pressure up to 1500 psi, which is 
adequate for this operation. The de- 
sign allows a much smaller blowout 
preventer element than would ordi- 
narily be required with a conven- 
tional blowout preventer installation, 
resulting in a substantial reduction in 
cost to the operator. 


(337) Production Valve 
Designed For Safety 

The Safomatic Valve, manufac- 
tured by A-1 Bit and Tool Com- 
pany of Houston, Texas, provides 
complete safety in production, ac- 
cording to its makers. 

The Hi-Lo Safomatic Valve is a 
safety valve that automatically shuts 
off when the line pressure exceeds a 
predetermined maximum or falls be- 
low a predetermined minimum point. 
It is simple and foolproof and the 
upper and lower pressure settings 
may be adjusted in a few minutes. 

The Safomatic may be used on oil 
well flow lines, gas lines, hydraulic 
lines of any kind—wherever upper 








and lower pressure limits are impor- 
tant. It provides complete automatic 
protection for flow lines, treaters, 
separators, heaters, and low pressure 
piping in case of dangerous overload, 
and prevents loss of fluids or gas in 
case of a line break. 

Safomatic Valves are made in two 
models: The standard model, which 
is controlled and operated directly 
by the pressure of the line in which it 
is installed; and the remote control 
model. 


(201) Tubing Spider 
Incorporates Some 
Unusual Features 


PebeRP PREPPED 





Baash-Ross Tool Company has 
developed a new type of tubing 
spider, known as the ““TS-100,” that 
can be used for running both conven- 
tional single tubing strings as well 
as the multiple tubing strings now 
used in many production operations. 

The “TS-100” bowl is made in 
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two halves aligned by large-diameter 
pins. Simply pull either pin and 
swing the bowl open to place in op- 
erating position around the tubing. 
When closed, the bowl fits into ro- 
tary table square, or can be bolted 
to any wellhead flange. 

To run double tubing strings a 
slotted half-bowl replaces one sec- 
tion of the bowl—no other changes 
are necessary. The auxiliary tube is 
accommodated in the slotted portion 
of the bowl. 

The slip assembly that supports 
the tubing string is light in weight 
and is made in three sections unitized 
for quick convenient handling. Each 
section contains a three-segment 
liner that is supported in such a way 
that all load stresses are transmitted 
directly to the slip body. These 
liners can be replaced readily by 
removing a single retaining bolt 
(which carries no loads), and by 
simply changing inexpensive liners 
the same body size can be adapted 
to run a wide range of tubing sizes. 

The slip assembly automatically 
latches around the tubing when 
placed in position and will not open 
accidentally under load, thus guard- 
ing against the slips being thrown 
from the bowl and dropping the 
tubing. Yet the latch can be quickly 
opened by simply spreading the 
handles. No other operations are 
necessary. 

When running single tubing 
strings, the TS-100 tubing spider 
handles any tubing size up to 314 in. 
OD. With double strings, the main 
tube (held by the slips) can be any 
size to and including 2% in OD; the 
auxiliary tube any size to and includ- 
ing 1.66 in. OD. 


(172) Tripod Derrick Handles 
Heavy Loads, 
Maintains Portability 

Demands for a heavier derrick of 
greater height to handle heavy cas- 
ing loads without sacrificing porta- 
bility has been a constant challenge 
to designers and manufacturers of 
drilling rigs, among them Bucyrus- 
Erie Company. 

Since acquiring the cable tool drill 
business from the Armstrong Man- 
facturing Company in 1933, the 
South Milwaukee, Wisconsin, firm 
has played a leading role in the im- 
provement of cable tool equipment 
and component units — to provide 
drilling operators with working tools 
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that are not only rugged and depend- 
able but also highly efficient in op- 
eration. 

The latest addition to a long line 
of significant Bucyrus-Erie firsts in 
spudder design was the development 
of a heavy-duty tripod derrick as 
special equipment for its Model 48-L 
spudder. It represents the first 300,- 
000-Ib (rated calf-line capacity) der- 
rick of this type designed especially 
for spudder service, the manufac- 
turer states. 

The 48-L, equipped with standard 
61-ft telescoping derrick, handles 
top-to-bottom drilling to 6000 ft, 
servicing to 7000 ft, swings up to 
6000 Ib of tools, and handles static 
casing loads up to 160,000 Ib with 
the addition of an optional auxiliary 
A-frame leg. 

Equipped with the special 70 ft 
4 in. tripod derrick and using 10- 
part tackle, the 48-L can handle 
longer length casing and up to 300,- 
000-Ib static loads. 

The tripod derrick assembly (net 
weight 12 tons) consists of four 
strongly braced channel steel sec- 
tions for easy erection, knockdown, 





and transportation in the field. These 
include an upper section, main front 
lower section, and two rear lowe! 
triangular legs. A special steel beam 
base extends the length of the spud 
der base and the spread of the der 
rick legs. 

The same 70 ft derrick can now 
also be modified for use with the 
smaller 36-L spudder. 


(125) Christmas Tree Assembly 
For Dual-Well 
Completion Use 

Most recent addition to Oil Cente: 
Tool Company products is a dual 
Christmas tree assembly for use in 
duel well completions. It provides a 
substantial saving in drilling and 
equipment costs. 

The O-C-T dual assembly pro- 
vides a safe, strong and practical 
means of dual well completion. In 
developing this dual tree, O-C-T has 
included such new features as a spe- 
cial hanging and sealing flange on 
top of the tubing head and steel-to 
steel seals throughout the assembly 
through the use of Flex-Float steel 
rings. Standard API ring joints are 
also used as a seal from the atmos- 
phere. 

The dual tree provides full open 
ing throughout into both strings for 
swabbing, paraffin cutting, running 
pressure bombs, storm chokes, 
pumping, flowing or for gas lifting. 
The two tubing strings are hung in- 
dependently and may be run into the 
well or pulled from the well inde- 
pendently. In producing through two 
strings of tubing, the O-C-T dual 
tree is more effective and efficient 
than producing through the casing 
annulus. With the use of packers, 
the casing may be loaded to prevent 
corrosion. It is possible with the dual 
tree to flow from three separate 
zones by using the two strings of tub- 
ing and the annulus should a triple 
completion be indicated. 
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(184) Slush Pump For Jet Bit, Big Hole, and Deep Drilling 





The new Emsco D-1000 slush 
pump has been developed to meet all 
the specialized mud circulation re- 
quirements of jet bit, big hole and 
deep drilling. A new power-end lu- 
brication system uses two positive 
displacement plunger pumps oper- 
ating in parallel to assure proper lu- 
brication to all bearings and working 
parts. Long-life roller bearings are 
used throughout the power end. 

New type tapered threads are in- 
corporated in crosshead extension 
and piston rod connections for 
tighter joints and quick removal. 
Threaded stuffing-box glands assure 
easier and more proper adjustment. 


(1) ‘‘Slim Hole’’ Pumps 

Fluid Packed Pump Company, 
Los Nietos, California, announces 
two new “Slim Hole” pumps for use 
in 1.900 API (nominal 1% in. ID) 
tubing. These are a 1% in. bore 
Slim Hole Volume Producer and a 
1-1/16 in. bore Slim Hole Petrol 
of each pump is 1.500 in. Since the 
ID of this tubing is 1.610 in. there 
is adequate clearance to run these 
as insert pumps. 

These pumps are available as 
stationary barrel bottom anchor 
only. In sandy wells where there is 
hazard of a bottom anchored pump 
becoming sanded in, however, a bot- 
tom discharge valve is supplied as 
optional equipment. This valve dis- 
charges a portion of the pumped 
fluid on each downstroke of the 
pump at a point immediately above 
the bottom anchor. This prevents 
any sand settling in the annulus be- 
tween the pump and the tubing while 
the well is pumping, giving insurance 
against “wet jobs.” 
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Threaded valve-cover design enables 
quick valve inspections and reduces 
the weight of the fluid end of the fre- 
quently handled covers. 

The pump also incorporates Fab- 
riform construction, steel-power 
frame, and exposed liner design. 
Crossheads are equipped with re- 
placeable Meehanite slippers that 
slide on Meehanite guides. Also in- 
cluded as standard equipment are 
piston-rod lubricator, pulsation 
dampener, and shear relief valve. 

The pump is rated at 1000 bhp 
input at 60 spm. The length of the 
stroke is 18 in. With its maximum 
bore (814 in.), it will deliver 933 
gal of fluid per min at a pressure of 
1562 psi. With its minimum bore 
(5% in.), it will deliver 419 gpm at 
a presure of 3480 psi. Weight is 50,- 
500 Ib. 


(200) Rotary Choke Simplifies 
Dual Completion Trees 

The Willis “T” type rotary ad- 

justable choke connects in direct 

line with the flow hook-up master 

valve, making unnecessary the wing 









valve and steel cross found in most 
conventional Christmas trees. This 
hook-up method has been found 
practical for dual zone wells, the 
manufacturer states. 

It is compact and gives complete 
flow control from positive shut-in to 
74/64 in. through a choice of 6 ori- 
fices in the rotary disc of the Willis 
choke. Orifice inserts graduate in 
increments of 1/64 in. and any com- 
bination of 6 sizes are changed under 
pressure in a matter of minutes. A 
positive indexing feature places the 
desired orifice in the flow line when 
the orifice-carrying disc is rotated. 

The “T” type Willis choke pro- 
vides a full opening through the 
master valve and permits the pas- 
sage of swabs, pressure bombs, test- 
ing equipment, and other wire line 
services. By using two indenendent 
tubing strings and Willis “T” tvpe 
rotary adiustable chokes most of the 
usual objections to dual completions 
have been overcome, the manufac- 
turer asserts. 


(175) Sucker Rod Couplings 
Are Induction Hardened 

Jones sucker rod couplings are 
now case-hardened by the aonlica- 
tion of high frequency induced cur- 
rent followed by an immediate water 
quench. The case had a guaranteed 
minimum hardness value of 58 
Rockwell “C” and is 0.064-in. deep. 
Such high uniform hardness and 
depth of hardness assure the pro- 
ducer that this coupling will with- 
stand the most severe abrasive con- 
ditions required of sucker rod coup- 
lings, according to the manufacturer, 
The S. M. Jones Company, Toledo, 
Ohio. 

Coupling blanks, before they have 
been threaded and face ground, are 
passed through the induction coil at 
a uniform rate of speed that permits 
the surface of the coupling to attain 
a hardening temperature, but rapid 
enough to prevent the heat from 
penetrating too deeply. The speed of 
the blank through the coil is con- 
trolled by variable speed drive wheels 
and should a change in speed occur, 
it is automatically detected by 4 
speed indicator that interrupts the 
power, thereby preventing faulty heat 
treatment. Guide tubes accurately 
center the coupling as it passes 
through the coil to guarantee a con- 
centric case. 

Surface conditioning of any cou- 
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pling steel is an extremely important 
factor in the life of the coupling. All 
Jones coupling stock has 0.031-in. 
removed from the surface to insure 
elimination of defects and decarburi- 
zation. This Jones extra insures per- 
fect hardening of the case. 

Beneath the hardened case of the 
coupling is a transition zone where 
the characteristics of the steel change 
from a hard abrasive resisting case 
to a strong tough cone capable of 
withstanding the loads and _alter- 
nating stresses to which couplings 
are subjected. This transitional zone 
eliminates any possible source of 
trouble that might be caused by a 
sharp demarcation zone. 


(178) Insert Rock Bit 
Introduced For 
Exploration Drilling 

After intensive field and labora- 
tory testing, the new Hawthorne in- 
sert rock bit is now in use. This new 
insert rock bit will greatly increase 
the cutting capacity of Hawthorne 
bits in the harder formations, and 
makes possible faster, more efficient 
drilling in 95 per cent of all forma- 
tions encountered in exploration 
drilling, according to the manufac- 
turer, Herb J. Hawthorne, Inc., 

Houston, Texas. 

_ The “Blue Demon” insert rock bit 

's made of tough tool steel, and util- 
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izes a special quality of tungsten car- 
bide inserts on the cutting surfaces 
of the bit. High toughness of these 
inserts minimizes breakage and a 
special welding process developed by 
Hawthorne prevents loosening of the 
inserts while drilling. A unique dress- 
ing procedure on the blades produces 
a superior cutting edge, which per- 
mits the bit to stay sharp while drifl- 
ing the harder formations. An im- 
proved watercourse in the bit, for 
flushing out cuttings, assures faster 
penetration and cleaner hole. 

Like all Hawthorne bits, these in- 
sert bits were developed on Haw- 
thorne’s patented interchangeable, 
replaceable blade design, permitting 
the use of many sets of blades with 
the same bit body. After the blades 
have been worn away they are dis- 
carded and easily replaced, provid- 
ing the driller with factory-con- 
trolled, “‘on-the-drill” bit service. 

Hawthorne insert rock bits are 
available from 1%-in. to 11-in. 


blade sizes, to fit the regular “Blue 
Demon” bit body. 





(141) Oil Well Pumping 
Control Offers 
Restarting Features 

A new oil well pumping control 
which incorporates the field-tested 
features that originally made the con- 
trol popular has been announced by 
Cutler-Hammer, Inc., Milwaukee, 
Wisconsin. 

These features incorporate provi- 
sions for changing restarting char- 
acteristics in the field. Some opera- 
tions require automatic restarting of 
a pump motor after a power failure, 
while other require undervoltage 
protection. The new controller per- 
mits in-the-field incorporation of 
these features. The control panel has 
mountings and interchangeable wir- 








For more information on products see Page E-25 


ing connections which permit sub 
sequent mounting or exchange of 
either an undervoltage relay or an 
automatic time delay relay without 
removing the panel from its en- 
closure. 

A wiring diagram sealed in a pro 
tective plastic cover shows the cir 
cuit arrangements with numbered 
leads for operation with the under- 
voltage relay, or the time delay relay 
or without either relay. 

The controller combines standard 
across-the-line starter with a fusible 
disconnect switch, program time 
switch, and safety device in a single 
NEMA 3-weather resisting enclos- 
ure. 

It is provided with a synchronous 
motor-driven program timer, individ- 
ually enclosed in a semi dust-tight 
case with a Neoprene cover gasket. 
The program timer is readily set 
without the use of tools. Pumping op 
erations can be scheduled for any 
fifteen minute periods desired, day 
or night. The timer can be provided 
with a day omission feature, permit 
ting pumping operations to be dis- 
continued for any day or days of the 
week without requiring additional 
attendance. 

Overload protection is provided 
by a thermal ailoy type of overload 
relay. 

The controller is protected from 
the effect of lightning surges on the 
line through the use of a valve type 
lightning arrestor in each phase ol 
the incoming line. 



















































(80) ‘“O’”’ Series Are Centrifugal Pumps That Prime By incorporating a floater in its (2 
design, a pressure balance is main- 
tained that insures that its seals are 
;~ never subjected to undue pressures, de: 
; This tool will strike the same fec 
heavy upward blow regardless of fill 
whether the string is elevated slowly see 
or with great rapidity. Being purel, mé 
mechanical, the tripping mechanism po 
is not dependent upon complicated du 
series of packing elements, and since an 
only a straight pull is required in jar- ers 
ring operations, the hazards attend- lor 
ant when torque is required in jar- vel 
ring do not exist, it is asserted. In qu 
addition, the design of this tool fea- wit 
tures an oversize circulating hole to be 
permit almost unlimited use of wire chi 
line tools and allows passage of large of 
volumes of fluid. | 
(P. 
(73) Liquid Level Controller sle 
Has Floatless Feature the 
A liquid level controller of the cel 
Featuring a design with straightin (272) Rotary Jar Working floatless type is offered in the Fisher str 
suction and no check valve, the “O” Parts Sealed in Oil Bath Governor Company Type 1363 for elit 
Series is defined by the manufac- By sealing all working specific application in low pressure Th 
turer, The Gorman-Rupp Company, ‘ parts of an adjustable oil and gas separators. It can also be pal 
Mansfield, Ohio, as a pump with the | straight pull mechanical used on low pressure treaters and of | 
unique ability to evacuate the suc- type rotary jar in a bath of accumulators. 
tion line of the air or gas and then oil, the S. R. Bowen Com- Advantage of this design is that sul 
to pump liquid or vapor intermit- pany, Santa Fe Springs, no internal float is needed. we 
tently, retaining always the required California, has presented a The principle of operation is that ing 
initial charge of liquid. marked advancement in of a differential head measuring un't. lati 
Other substantial gains and im- rotary jar construction. Features: Accurate and stable ma 
provements may be credited to the The tripping mechanisms control, full line orifice in valve the 
“O” Series, according to G. W. Stahl, in Sealed Type I Bowen member, tight shut-off, grease tub 
Gorman-Rupp manager for indus- rotary jars are almost packed O-Ring stem seal, adjustable low 
trial and petroleum pumps. These in- identical with those in the __ liquid level range, proportional band tive 
clude: Safety, no dangerous pres- earlier types of Bowen ro- adjustable from snap action to full 
sures from confined, heat expanded tary jars These new iars throttling, easy access for inspection Me 
liquids; dependability—always ready po ie thed Chae oun Pag of working parts, and blowdown con- pre 
in artic cold or desert heat; perform- ie silk nied ondiinl top and _ection on upper pilot diavhragm. mo 
ance —no entrance restrictions, atone poser ane dep tnewees Adiustments: Liquid level is ad- ma’ 
priming lift increased, more efficient, a? wail fluid . -saitiel justable from 12 in. to 48 in. above ins 
low NPSH requirements. By preventing ned of the liquid connection on the pilot. 
Only five parts are required for er eal Te weed - Porportional band can be adjusted 
the assembly of the O Series in wt ted he or from 2 in. minimum to 12 in. maxi- 
pump. They are casing, shaft, im- ps Tra Seger tet m mum. 
peller, seal, and adapter. Trouble, , “iy ol a pire — Pressure: Maximum tank pressure 
alias check valve, has been “built a0 a etigeonsig it is 125 psi; recommended minimum 
out” of pumps, it is stated. ong ger ecg . ~ tank pressure 10 psi. 
Sizes range from 2-in. to 6-in. suc- ne : ad 7 ” = Sizes: Main valves available with 
tion and discharge; capacities up to pe v9 the — The either 2-in. screwed, and 3-in. and 
1400 gal per min; heads up to 350 life of all the working parts 4 + 125 tb flanged connections. 
ft. Both vertical and horizontal is extended and even aftet 4 
models are available. The pumps are considerable use, only a 
built for engine, electric motor, and few relatively inexpensive 
PTO drive. Materials are cast-iron, parts need be replaced to 
aluminum, bronze, and steel. Appli- enable the tool to regain 
cations include transfer service in all properties of a new one, the 
bulk terminals and airports; large manufacturer states. Necessity of 
loading and unloading; retail fuel servicing has been reduced to mini- 
oil service, tank farm and refinery mum and is required only after the 
service. tool has been used several times. oi 
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(282) Simplified Piston 
Plunger 

There has been a definite need and 
demand for a simple, rugged, and ef- 
fective piston plunger that would ful- 
fill the requirements of a gas-fluid 
seal as well as a paraffin scraper. To 
meet this demand, Merla Tool Cor- 
poration, Dallas, Texas, has intro- 
duced its new Type “D” (Part No. 1) 
and “E” (Part No. 2) piston plung- 
ers, which have been designed to give 
long, trouble-free service. The con- 
ventional rubber elements, which 
quite frequently swell from contact 
with various crudes and gases, have 
been replaced with an inert and me- 
chanically strong laminated plastic 
of phenol-formaldehyde resin. 

The Merla Type “D” plunger 
(Part No. 1) has a novel bypass 
sleeve valve on the upper portion of 
the plunger for bypassing fluid to ac- 
celerate the fall on the descending 
stroke and for closing the valve to 
eliminate bypass on the up-stroke. 
This sleeve valve is the only moving 
part of the plunger and is also made 
of the long lasting plastic. 

The use of this plunger has re- 
sulted in increased production from 
weak flowing wells, from wells load- 
ing up and dying from water accumu- 
lation, and from gas lift wells, the 
manufacturer asserts. By increasing 
the amount of fluid removed from the 
tubing, the gas-oil ratio is thereby 
lowered. The plunger is very effec- 
tive in paraffin removal, it is stated. 

In conjunction with the plunger, 
Merla provides a 2000 psi working 
pressure catcher (Part No. 3) to be 
mounted on the well head for auto- 
matically catching the plunger for 
inspection when desired. 





PART 1 PART 2 PART 3 PART 4 
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The Aldrich Pump Company, 
Allentown, Pennsylvania, origina- 
tors of direct flow pumps, has 
added a new 2'-in. stroke, 25-hp 
triplex pump to its comprehensive 
line. This new pump, the “Powr- 


Flow For Small Pump 


Pac,” is the smallest of the series, 
and offers advantages and economies 
to a wide variety of industrial appli 
cations that heretofore had to use 
larger-than-necessary pumps. 

A feature of the “Powr-Pac 
pump, in addition to its size, is the 
direct flow principle that has been an 
Aldrich feature. This principle elimi 
nates right-angle turns in the work 
ing barrel, providing direct-flow fo 
more efficient pumping. It also per 
mits several outstanding design inno- 
vations, such as sectionalized fluid 
ends, horizontal valve action, and 
simplicity of construction, features 
that provide economy. 

Although only recently intro 
duced, the “Powr-Pac” is finding 
wide application in pilot scale water 
flooding operations and a variety of 
pumping applications in the petro 
chemical field. 


(193) Oil, Gas, Water Sampled, Metered, and Recorded 
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A new Wellchecker that will auto- 
matically separate, sample, meter, 
and accurately record for tax and 
royalty records the amount of oil, 
gas, and water from wells producing 
up to 1000 bbl per day of liquid 
and 3,000,000 cu ft of gas has been 
added to the standard line of Well- 
checkers developed by Rolo Manu- 
facturing Company of Houston, 
Texas. 

Equipped with the new RM 1-18 
Rolocheck oil meter and Rolo Auto- 
matic Liquid Sampler, the new unit 
is known as the Rolo Wellchecker 
No. 1H-2406-18. 

Crude oil from the wellhead is 
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separated into three phases of oil, 
gas, and water in the Wellchecker 
Oil flows from the separator into the 
Rolocheck meter, where it is meas 
ured, and is automatically sampled 
while the meter is dumping. 

Connections are provided for free 
water knockout, using a Rolocheck 
RM 1-18 water meter, which has a 
weighted float. Equipped with 1' 
in. oil lines and 3-in. gas run, the 
unit is completely piped, ready to 
operate. It is API-ASME code la- 
beled. This new Wellchecker is 
mounted horizontally on a balanced 
level-load trailer, and the entire unit 
weighs 1800 Ib. 
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(103) Horizontal Emulsion Treaters Offered 


In Five Sizes 






The Erwin horizontal emulsion 
‘treater, offered by Salt Water Con- 
trol, Inc., is a result of 15 years de- 
velopment and improvement. Over 
100 installations in New Mexico, 
Texas and Louisiana have proved 
its versatility to handle a variety 
of treating problems economically 
and efficiently with a minimum loss 
of API gravity in the stock tanks, 
company claims. 

Scale-resistent Tri-tube firebox 
provides increased heating capacity 
and aids in eliminating firebox burn- 
outs due to scale deposition and cor- 
rosion. A heat exchanger, consisting 
of double inside jackets around heat- 
ing chamber, function as emulsion 
pre-heater, clean oil cooler, and heat- 
ing chamber insulator. Automatic 
free-water knockout eliminates heat- 
ing of free-water and is designed to 
salvage heat from treated-out water, 
further preheating the incoming 
emulsion. These features provide 
maximum heating to emulsions with 
minimum heat loss to atmosphere 
and outgoing fluids, company says. 

Settling area and volume is pro- 
vided allowing ample time for sep- 
aration of last trace of water from 
oil. Treated oil and water is filtered 
through independent strata of a 
fiber-glass element before leaving the 
treater. Vapors released from heated 
oil are comingled with treated oil 
and are absorbed by cooling in the 
heat exchanger, resulting in mini- 
mum API gravity loss in the tanks. 
Sand grates eliminate sand and sedi- 
ment from treater. Treaters are skid- 
mounted with connections near 
ground-level for easy installation. 
They are offered in five sizes. 
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(232) Automatic Shut Off and 
Back Pressure Valve 

The L-K automatic shut off and 
back pressure valve is designed for 
use in running oil from lease tanks 
or batteries into main lines or stock 
tanks, and automatically shuts off 
when the fluid that is being run out 
reaches a predetermined level. 

In operation it is set on the flow 
line a short distance from the tank 
or battery it is to serve. Weights ap- 
plied to the valve offset the static 
pressure of the oil within the tank so 
that when the oil in the tank reaches 
a predetermined level where the 
static weight of the oil flowing 
through the valve is less than the 
weight on the valve, the weight 
closes the valve. A piston working 
inside a cylinder above the valve and 
having an extension resting on top 
of the valve serves the purpose of 
balancing the vacuum on the down- 
stream side, the downward pull of 
the vacuum on the piston and the 
upward pull on the valve offsetting 
each other. This permits the differ- 
ential weight bearing down on top 
of the valve through the piston to 
close the valve, when the pressure 
from the tank becomes less than this 
weight. As this valve is closed, it im- 
mediately becomes a back pressure 
valve. 

If this valve is on a line between 
the battery it is serving and other 
batteries that do not have it, when 
the pressure from the other batteries 
becomes greater than the static pres- 
sure from the one it is serving, it will 
automatically shut off and become a 
back pressure valve. When the pres- 
sure on the downstream side dimin- 


ishes to where it is less than that 
from the tank it is serving, it will 
again open and continue to flow unti] 
the point of setting is reached, re- 
gardless of how near the shut off 
point it may have been when the 
back pressure action occurred. 

This valve does not restrict flow, 
the 4-in. valve having an orifice of 
7 sq in. It has worked satisfactorily 
with a centrifugal pump handling 
250 bbl per hr; also with a tank bat- 
tery having an elevation of about 
250 ft above the main line, the 
manufacturer states. 

The valve is not complicated; it 
can be opened with a pair of pliers 
or a screwdriver, and all working 
parts removed in less than two min- 
utes. It has almost no working parts 
and upkeep is insignificant, the 
makers assert. The 4-in. standard 
valve is built for 300-psi working 
pressure and is tested to 1000 psi. 

This shut off valve has been 
through a testing period with several 
major oil companies for nearly a 
year, and although it has just re- 
cently been put on the market, more 
than 50 of them have already been 
purchased. 

This automatic shut off and back 
pressure valve is manufactured and 
distributed by the L-K Pump Valve 
Company of Houston, Texas. 


(233) Stuffingboxes for 
Shallow to Medium 
Depth Wells 

Two new Johnson-Fagg Little 
Giant stuffingboxes are now avail- 
able for use on shallow to medium 
depth wells, and for operators who 
want maximum utility for the lowest 
original cost. 

The J-F Economy stuffingbox is 
made of high strength malleable 
iron; recommended for working 
pressures up to 1500 psi. Available 
with 2, 214, or 3-in. bottom male 
thread. 

For combined pumping tee and 
stuffingbox applications, there is the 
new J-F Economy Tee Type stuf- 
fingbox, at present available only 
with 2-in. upset or regular bottom 
female thread. 

Top and bottom threads of all 
J-F Little Giant stuffingboxes are 
guaranteed concentric with inside 
bore of box. 

New Economy §stuffingboxes 
(both types) are priced complete 
with four 2%4-in. OD J-F cone seal 
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packing rings and non-scoring guide 
bearings. 

Leakage is minimized. Because of 
cone seal packing design, the lip of 
each ring effects a firm but resilient 
seal. 

Major features of J-F Economy 
stuffingboxes are: (1) Low origi- 
nal cost, (2) minimum overall 
height, (3) well may be safely 
clamped off at stuffingbox without 
damage to packing and (4) nylon 
wear surface of J-F cone seal pack- 
ing assures long service without 
maintenance. 


(83) Union Bonnet Gate Valves 
For Full Unrestricted Flow 


New union bonnet, rising stem, 
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gate valves in the 125 psi and 150 
psi steam working pressure classes, 
to replace solid and split wedge ris- 
ing stem screwed bonnet valves, with 
same pressure ratings, have been in- 
troduced by The Fairbanks Com- 
pany, 393 Lafayette Street, New 
York 3, New York. 

The Fairbanks two-piece, radial 
seat, union bonnet is the outstanding 
construction feature of the new 
valves. The radial seat is an accur- 
ately machined true ball and socket 
joint insuring a tight body bonnet 
connection and perfect alignment of 





working parts. The two-piece con 
struction eliminates sliding or scrap 
ing (scoring) of the mating body and 
bonnet surfaces during assembly and 
disassembly and provides even con 
tact pressure over the mating su: 
faces. The heavy union nut will not 
deform under pressure and it pro 
tects the body and the bonnet fron 
distortion and wrench abuse. Th« 
new valves may be repacked unde: 
pressure when wide open and the top 
seat is located above the stem threads 
of line of flow—protected against 
deposits and excessive wear. 


(149) Centrifuge Controls Low-Weight 





The Sharples Super-D-Canter has 
been unitized with accessory equip- 
ment for recapturing barite and con- 
trolling low-weight drilled solids in 
an oil well drilling fluid. This method 
offers a continuous treatment, being 
designed to create, mechanically, a 
thin, heavy drilling mud. The outer 
bowl of the centrifuge revolves to 
separate the weighting material by 
centrifugal action — an inner con- 
veyor continuously removes the 
weighting material which is thrown 
outward and returned to the mud 
stream. The low weight solids are 
discarded. The operation is electric- 
ally controlled to prevent overload- 
ing and automatically goes on and 
off stream when load conditions vary. 

The complete unit, having its own 
power plant and accessories, is called 
the Homco Mud Miser; it is a self 
contained unit and its operation is 


independent of the drilling rig. 

Use of the Mud Miser eliminates 
or reduces the necessity of adding 
water to a drilling fluid when lov 
weight solids are present in sufficient 
quantity to contribute to high vis 
cosity and low rate of penetration 
company says. When water is added 
to a mud to reduce the percentage of! 
low weight solids, it also reduces the 
unit weight of the fluid, necessitat 
ing the addition of weighting mate 
rial to maintain the required density 
or pounds per gallon. The Homco 
Mud Miser accomplishes the re 
moval of these low density solids 
while preserving the existing weight 
of the mud. 

The “Homco Mud Miser,” with 
the Sharples Super-D-Canter centri 
fuge, is also used to reclaim weight 
ing material from abandoned mud 
pits and discarded mud. 





(109) Expendable Charge Perforator For 








Spudding and Firin 











Schlumberger has introduced an 
expendable shaped charge perfo- 
rator called the Super-Jet. Two mod- 
els—the 2-3/16 in. and the 1-11/16 
in., designed for use through 2% in. 
and 2 in. tubing for permanent well 
completions are available. The gun 
is said to be sturdy enough for spud- 
ding, and if firing position is reached, 
it can be fired. 

Three years of extensive research 
and testing by Schlumberger went 
into the development of this expend- 
able gun with the hole size and pene- 
tration of the larger perforating guns. 

Gun is designed for use in perma- 
nent type well completions where 


Better performance is the keynote 
of a new, improved line of Baroid fil- 
trate and water analysis testing kits. 
Each equipped with improved non- 
breakable Polyethylene units and the 
newest type of case in rust-resistant 
stainless steel, these new kits offer 
greater ease of handling, greater con- 
venience, and more rugged dura- 
bility, according to the manufacturer. 

The sets quickly provide accurate 
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(284) Equipment for Testing Drilling Muds 
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the drilling rig can be released after 
pipe and tubing has been set. A small 
portable rig furnished with the gun 
and pressure control equipment is 
sufficient to complete the well. Suc- 
cess of this gun means that wells can 
be completed with greater potential 
due to bigger hole and deeper pene- 
tration, company says. 

Cost of workover wells may be 
drastically reduced as they can be 
recompleted without having to kill 
the well; the gun allows well to be 
completed under a pressure differ- 
ential such that the formation is not 
contaminated with mud or water, 
the company says. 


information of the properties of fil- 
trates and water. The new units are 
specially designed to insure specific 
preparation of muds for proper con- 
trol throughout the drilling opera- 
tion. The units can also be used by 
utility and industrial engineers for 
testing water properties. 

In most cases, chemicals can be 
substituted at no extra cost to meet 
the special requirements of the in- 


dividual user. Baroid-engineered 
these kits, replacing the old sets 
which had mahogany cases, auto- 
matic burettes and other breakable 
glass units, meet the increasingly 
exacting standards required of all 
Baroid products. 


(79) Entire New Line of Small 
Engine-Driven Electric 
Plants 

A complete new line of small en- 
gine-driven electric generating plants 
ranging in size from 500 to 2500 
watts is announced by D. W. Onan 
& Sons Inc., Minneapolis, Minne- 
sota. Entirely Onan-built, these new 
air-cooled, gasoline-operated elec- 
tric plants will provide greater out- 
put at less weight and for reduced 
cost. The heavy-duty, 4-cycle en- 
gines, designed specifically for long- 
life generating plant service, will out- 
last and outperform general purvose 
engines used for the same applica- 
tion, according to the makers. 

The new models are available in 
sizes of 500 and 750 watts, 60-cvcle, 
ac, for the AK Series and in 1000 
and 2500 watts, 60-cycle, ac in the 
AJ Series. Battery charging units are 
available in sizes ranging from 500 
to 1500 watts de. 

Because of their small size and 
high output per pound weight, the 
new AK and AJ models are highly 
suitable for mobile and portable ap- 
plications. Their efficient air-cooling 
and sturdy cast-iron construction 
makes them highly suitable for 
heavv-dutv service. 

For contracting jobs, light and 
heavv construction work, railroads, 
fire departments, oil fields and other 
projects where electric nower must 
be supplied independently, these 
new models easilv meet the reauire- 
ments of portability and heavy-duty 
service. 

Powered by an Onan air-cooled, 
4-cvcle, sinele-cvlinder sasoline en- 
gine. the AK models deliver 1.85 hp 
at 1800 rom: the AJ models, 7.75 
hp at 1800 rpm, and 5 hp at 3600 
rpm. 
Both AK and AJ engines are 
equivped with rotating Stellite-faced 
exhaust valves, solid Stellite exhaust 
seat inserts. extra-large long life 
bearings, radio shielded. high-ten- 
sion magneto ignition, built-in gover- 
nor and permanent mesh air-cleaner 
with oil-dipped pack. 

The one-cylinder AK engine has 
a 2\%4-in. bore and 2'4-in. stroke. 
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Rated at 1.85 hp (at 1800 rpm) it 
is the prime mover for the 500-watt 
and 750-watt Onan-built generator. 
The AJ engine, with a 234-in. bore 
and 2!2-in. stroke, is rated at 2.75 
hp at 1800 rpm, and powers the 
1000-watt Onan generator. The AJ, 
however, will deliver 5 hp at 3600 
rpm for the 2500-watt models. 

The self-excited, revolving arma- 
ture type generators are entirely 
Onan designed and built. They are 
inherently regulated. Frequency reg- 
ulation is 3 cycles maximum. Of 
drip-proof design, they have im- 
proved welded frame construction 
and are insulated for all-climate use. 


(280) Centrifugal Pumps 
Designed for Rugged 
Oil Field Service 

The development of three new 
centrifugal pumps, all designed for 
rugged oil field service, is announced 
by the Byron Jackson Company, Los 
Angeles, California. New washdown 
and brake cooling pumps, mud pro- 
cessing and supercharging pumps, 
and a pneumatic sponge pump are 
now available from the BJ Oil Tool 
division. 

All pumps utilize an exclusive case 
and impeller design that allows 
higher pressures to be delivered with 
lower power requirements. The semi- 
open impeller is constructed of heavy 
cast iron. 

The new pumps have a cast-iron 
combination suction cover and wear 
plate that is easily removed. An extra 
large stainless steel shaft, completely 
machined for rigid bearing mount- 
ing, allows minimum deflection when 
used with overhung drive. Two heavy 
thrust and radial ball bearings, lo- 
cated in the bracket, are grease 
packed to insure positive lubrication 
when pump is operating in a hori- 
zontal or inclined position. 

A single, extra-deep stuffing box is 
under pressure during operation to 
prevent leakage. 
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All pumps are available in bracket 
mounted models and the washdown 
pumps are also available in direct- 
coupled motor mounted models. 

The mud processing and super- 
charging pumps are designed to in- 
crease the efficiency and capacity of 
slush pumps or to eliminate the use 
of high pressure reciprocating mud 
pumps. When used to process mud, 
the high capacity BJ pumps will 
handle a large volume of mud 
through the hopper while maintain- 
ing complete agitation. For super- 
charging slush pumps, the new BJ 
pump boosts circulating capacity by 
keeping a positive pressure on the 
suction end. 

A medium capacity pump, which 
has a rating of 1000 gal per min at a 
pressure of 37 psi, and a high capa- 
city pump, which will handle 1200 
gal per min at 50 psi, are now 
available. 

The new washdown and brake 
cooling pumps are designed to be 
driven by belt or by direct coupling 
at speeds up to 2800 rpm and are 
available in clockwise or counter- 
clockwise rotation. The pumps may 
be driven from the power take off 
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and are operated at desired speed 
when engine is at normal speed. 

The medium duty model is rated 
at a capacity of 120 gal per min at 
a pressure of 90 psi while operating 
at 2800 rpm. A heavy duty model 
has a capacity of 270 gal per min at 
a pressure of 130 psi while operating 
at 2700 rpm. 

A high lift sump pump, designated 
the 212-in. L Pneumatic Sponge, has 
been developed to operate against 
heads of 7 to 76 ft with capacities of 
50 to 380 gal per min. The light- 
weight pumps are powered by 60 to 
100 psi of compressed air and re- 
quire only connection to an air line 
and discharge pipe for operation. 

Built for heavy duty pumping of 
fluids containing sand and other 
abrasives, the new BJ pump features 
double seals that prevent water, dirt, 








and grit from entering the bearings 
or motor. The case, connector, and 
a strainer that screens out gravel o1 
debris are all made of close grain 
cast iron. 


(329) Industrial Engine Is 
200-hp Compact Unit 

Model 590, designed for a variety 
of industrial applications, has been 
introduced by Hall-Scott Motors 
Company, Berkeley, California. This 
compact new model develops more 
than 200 hp and weighs less than 
1300 lb, a power-weight ratio of less 
than 6 lb per horsepower. Competi- 
tively priced, it is suitable for re 
placements as well as original equip- 
ment installations in water wells, oil 
fields and light plants. 

The new engines are available for 
gasoline, liquid petroleum gas, or 
natural fuels. The Model 590 is of 
square design, 5-in. bore and 5-in. 
stroke. It has oversize bearings and 
oversize oil and water pump capa- 
city, full-flow lubricating filter, cast 
aluminum alloy pistons and a spe 
cially forged steel crankshaft. 

Optional equipment on the 590 
industrial engine includes radiators, 
hoods, and power take-off. The 590 
includes exclusive design features de- 
veloped by Hall-Scott engineers dur- 
ing years of experience with both 
armed forces and commercial pro- 
duction. One important development 
is the unique head design with over- 
head camshaft and rockerarms ac- 
tuating overhead valves. This design 
permits placing valves on both sides 
of the center line of the head so that 
larger valves with ample water 
jacketing can be used. 

Another original Hall-Scott de- 
sign feature is the hemispherical 
combustion chamber. This chamber 
creates controlled and _ sustained 
power thrust, resulting in substan- 
tially increased power and economy. 

Hall-Scott engines feature a 
unique unit assembly of crankcase, 
cylinder block and head, which per- 
mits quick replacement of the block 
and pistons without removing the 
crank-case from the engine. Long 
studs in the crank-case pass com- 
pletely through the cylinder block 
and head, holding the engine rigid 
but permitting rapid disassembly and 
ready replacement of single units. 
What is usually a major overhaul 
thus becomes a minor shop job ac- 
complished in less than one day. 


For more information on products see Page E-25 B-61 



















































chines can be converted to the use of 


(283) Pulse-Damper Reduces Mud Pump’s Surges 

























this new wire by minor changes in : 
GREER 10-GALLON the feed mechanism and the substi- Dr 
PULSE-DAMPER ACCUMULATOR tution of the simple nozzle for the a 
conventional flux hopper. These no 
oie aii seis an wires run open arc and thus avoid er 
PIPE COUPLING | all flux problems; the welder enjoys ple 
BRACE (pipe) complete visibility at all times. Prob- a 
te en Geckaree cigs ably the chief advantage of this we 
method is the saving in welding lor 
DISCHARGE time. icé 
— At present wires of three differ- ” 
C) ent analyses are available: Nickel fir 
a Manganese, Stoody 100 and Stoody tol 
121. Both the latter wires are de- ch 
signed for equipment subject to ex- 
treme abrasion. Machines converted fl 
to handle these Stoody wires may be - 
TYPICAL INSTALLATION ON SLUSH PUMP adapted to the use of Stoody Magne- F ™ 
cote fluxes. 
In many cases costly downtime cumulator has been designed. This 
and maintenance on a drilling rig | unit with its ability to absorb and 
can be traced to mud pump failure. cushion shock reduces mud pump 
The powerful pulsations set up by pulsations drastically, according to 
the reciprocating mud pump induce the manufacturer, Greer Hydraulics, 
severe shock and vibration that dam- Inc., Jamaica, New York. 
age pump, rotary hose, swivel coup- The Pulse-Damper can be in- 
lings, and other vital components. stalled with standard fittings. Two 
To protect rigs against these high- men can lift it into position, and 
pressure surges that cause break- secure the unit to the mud pump cir- 
downs, the Greer Pulse-Damper Ac- __ cuit. The 10-gal size weighs only 185 
lb. Simplicity of operation and rug- b 
(237) Minimum Tubing Weight ged construction keeps repair and R 
Needed to Set Packer maintenance to a minimum, it is t 
The new T-I-W Hydra- __ Stated. t 
seal Packer was designed 





to permit minimum tubing (147) Wire Applied Semi- 


weight to set the packer, Automatically Has | 
as required in permanent High Deposit Rate 

completion well tech- Stoody Company of Whittier, Cal- (180) Chemical for Paraffin 

niques. The new packer is _ ifornia, is marketing fabricated tu- Treating 

recommended for testing  bular wires of 7/64 in. diameter BrakeSol is an effective chemical 

single or dual zone forma- tanta aiaates for treating paraffin conditions in 


tions, acidizing or water 
injection, testing casing 
and cement jobs, hydraulic 
fracturing of formations 
and single and dual com- 
pletions. 

The outstanding feature 
of the Hydraseal Packer is 
the reinforced synthetic 
rubber cups, which permit 
pressure to be held from 
euner direction, thus reducing tub- 
ing weight required. Ample bypass 


producing wells because of its ability 
to hold paraffin in suspension in the 
oil, according to the manufacturer, 
BrakeSol, Inc., Box 9506, Oklahoma 
City 18, Oklahoma. Injection of 
BrakeSol into the casing or tubing 
can be made with a chemical injec- 
tor or volume tank lubricator. Paraf- 
fin is held in suspension in the oil 
from the formation to the refinery, 
and no paraffin problem will develop 
in any part of the system, it is stated. 

BrakeSol is safe to use. It will not 


—_—_ _ > azar ae luce ae luk 6 = 6a 





area and a solid mandrel permit cir- —_ containing alloys for application by harm the skin, and the fire hazard has 
culation through and below the the semi-automatic process. Ex- been minimized. Only a small quan- 
packer. tremely high deposition rates, 7 to __ tity is needed for treating, and use of 

Automatic bottom, as pioneered 15 lb of metal per hour, are laid = BrakeSol will eliminate the need for 
by T-I-W, is featured to set and re- down at amperages ranging from costly paraffin-removal methods, it 
lease the packer, which is manufac- 150 to 350. is stated. It is effective on both as- 
tured by Texas Iron Works. Standard semi-automatic ma-_ phalt-base and mixed-base paraffin. 
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(203) Fluid Drive For Rigs 
Type VS Class 2F Gyrol Fluid 
Drive for oil field rotary, slush 
pump and drawworks applications is 
now available from American Blow- 
er Corporation. The enclosed, com- 
pletely self-contained unit features 
a special oil field design of all- 
welded heavy gage steel housing and 
four heavy duty oil lubricated spher- 
ical bearings for mounting input and 
output shafts. It is available for in- 
finite adjustment of speed and 
torque. It will fit standard 18-in. 
channel oil field skids. 

American Blower says with its 2F 
fluid drive it is possible to start 
smoothly from a standstill against 
the full connected hoist load simply 





‘ 


by advancing the engine throttle. 
Rate of acceleration is easily con- 
trolled by rate of throttle or scoop 
tube advance. This permits selection 
of drawworks speed for optimum 
hoisting rate without danger of stall- 
ing the engines. 

Increased slip at low engine 
speeds provided by the new Gyrol 
drives makes it possible to extend 
the range of output speeds to a very 
low rpm. This characteristic is of 
particular value for fishing opera- 
tions which require slow table rota- 
tion, driving of slush pumps at re- 
duced speeds in extremely deep hole 
conditions and coring in soft forma- 
tions. 

For conditions such as testing 
casings and clearing a plugged bit, 
the new Gyrol Fluid Drive unit per- 
mits pressure to be held on the slush 
pump with the output shaft stalled 
without harmful results. Since Gyrol 
Fluid Drives are one-to-one torque 
transmitters, no more than full en- 
gine torque is transmitted, thus pro- 
tecting the pump and the entire 
power train from overload. Under all 
conditions, maximum power is 
smoothly exerted without danger of 
Stalling. 


THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 





Ee RS we 
oo, tt. 


sgemmresee 
‘aS ee 


& 


5 er We 


= 
ems 


iii. 
hie 


Let Po oe ct 
9 wn a 


2 
ot 


o 
a ee 
eT 


is _— 
et ee 

pnetes 

akon ap 


Sg moet 


Sak 
tec 
ecco tin eos, = ame ran iam > 


sa 


uae | ae 
eo 


0 Be a 








The John Hayward deep-water barge, built by Alexander Shipyard for Ocean Drilling 
and Exploration Company 


(185) Deep Water Barge Can Drill to 18,000-Ft Depth 


Adding another to its impressive 
string of deep-water drilling giants, 
Alexander Shipyard of New Orleans 
recently completed the John Hay- 
ward, Ocean Drilling and Explora- 
tion Company’s second deep-water 
barge. Odeco’s first barge, the much 
heralded “Mr. Charlie,” was also 
built by Alexander Shipyard. 

Both “Mr. Charlie” and the new 
John Hayward are currently drilling 
in Gulf waters under contract to 
Shell Oil Company. 

The John Hayward is capable of 
drilling in water up. to 30 ft deep 
and to a depth of 18,000 ft. 

A feature of the John Hayward 
barge operation is in its extreme 
mobility. After drilling in one spot it 
can be quickly and easily refloated 
and moved to a new location. 

The John Hayward drilling barge 
consists of a submersible barge, 
measuring 180 by 60 by 10 ft. The 
two-storied affair is comprised of 
the lower hull and the drilling and 
storage deck, air-conditioned living 
quarters for a 40-man crew and a 
helicopter deck. The overall height 
from the bottom of the hull to the 
top of the helicopter deck is 74 ft. 

On the lower level of the super- 
structure is the machinery deck that 
houses the 4-engine compound 
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1800-hp rig, two 850-hp pumps. 
and a 150-hp mud mixing pump. 

Aft of the machinery deck and 
amidship of the superstructure is the 
storage deck where all drill pipe, 
casing, cementing unit, liquid mud 
tanks, and bulk mud hoppers are 
situated. 

The mud tanks have a capacity 
of 1200 bbl of liquid drilling mud 
and 4800 sacks of dry bulk mud 
materials. There is also additional 
space for storage of another 500 
sacks of mud and 500 sacks of bulk 
cement. 

Drilling water is stored in tanks 
in the forward end of the hull. These 
tanks have a capacity of 1500 bbl 

The lower hull of the barge con 
sists of a.covered and sealed steel 
barge that gives the rig buoyancy 
and permits it to be towed to the 
drilling location. There, however 
sea water is allowed to flow into the 
hull, causing it to sink slowly to the 
floor of the gulf. Big stabilizing pon 
toons, attached to the sides of the 
barge, are locked into position 
against the bottom of the gulf, giv 
ing the barge complete immobility 
during the drilling operation. 

The drilling operation is pe! 
formed through a slot in the aft end 
of the submerged barge. 
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(167) Polished Rod 
Stuffing Boxes 
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Drovil has introduced two new 
polished rod stuffing boxes incorpo- 
rating important advancements for 
production applications. These are 
designated Type “R-1” and Type 
“R-2”. The “R-1” is illustrated. 

The Type “R-1” has no auxiliary 
pack-off means and is suitable for 
the type of well where heading is no 
problem when changing the packing. 
The Type “R-2” is recommended 
for wells that might head when the 
well is shut down, as built-in shut-off 
rams are provided that act against 
the polished rod to assure a positive 
closure. This allows the packing in 
the box to be changed with complete 
safety. 

Both boxes are sturdy, low in 
overall height, simple in construc- 
tion, and low in first cost as well as 
in replacement costs. 

The packing element of both 
boxes consists of an entirely new de- 
sign and application of the old and 
proven “Chevron” principle. In this 
type of seal, excessive tightening is 
not required—nor desired—inas- 
much as the well pressure provides 
all the tightening pressure that is re- 
quired. As the well pressure in- 
creases, the packing seals tighten, 
and as the pressure decreases, the 
packing is less tight, thus increasing 
the life of the packing. A feature of 
the Drovil packing is its ability to 
seal under very low pressure on high 
gravity wells. Yet a stripping action 
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is obtained that is of particular ad- 
vantage where sand or very low grav- 
ity oil is produced. Also, some pol- 
ished rod misalignment can be toler- 
ated due to the floating action of the 
packing and follower rings. 

The cap contains felt pads that ef- 
fectively prevent abrasive sand and 
grit from being carried down into the 
packing rings. These pads also main- 
tain a film of lubricant on the pol- 
ished rod that materially increases 
packing life on those wells that do 
not pump steadily. 

Static pressure tests in excess of 
3000 psi have been made on both the 
“R-1” and “R-2” boxes. 


(239) Oil Well Pumping Engine 
Has High Momentum 
Factor 
Recognizing the importance of 
establishing a high momentum fac- 
tor in engines used specifically for 
pumping oil wells, the designers and 
builders of Wisconsin heavy-duty 
air-cooled engines -have designed a 
2-cylinder unit for this type of serv- 
ice. It is the new Model TFPD Wis- 





consin, a 314-in. x 34%4-in. engine 
with 53.9 cu in. piston displacement, 
delivering from 8.7 to 13.2 hp at en- 
gine speeds ranging from 1400 to 
2200 rpm. 

This engine has been specially de- 
signed to meet the variable load fluc- 
tuations encountered in oil well 
pumping, where the load often 
varies from zero to maximum, 10 to 
25 times a minute, or for any type 
of power application where there is 
a rapidly changing variable load. 
The prime requisite to meet this con- 
dition was to provide a built-in high 
momentum factor (WR? in engi- 
neering parlance). This has been 
accomplished through the use of 
multiple flywheels—with the stand- 
ard cooling flywheel at the cranking 
end and an extra-heavy 80-lb fly- 
wheel at the power takeoff end of the 











engine. According to Harley Sales 
Company, Tulsa, who are the oil 
field distributors for this engine, this 
design almost triples the momentum 
factor, thereby handling the pump- 
ing load with the greatest efficiency 
and economy. 
Additionally, this engine js 
equipped with an over-size heavy 
duty dry type clutch (supplied as 
standard equipment), in order to 
assure long clutch life under the ter- 
rific shock and fluctuating load con- 
ditions imposed by oil well pumping. 
Heavy-duty features include ta- 
pered roller bearings at both ends of 
the crankshaft, Stellite exhaust 
valves and valve seat inserts, positive 
type valve rotators, replaceable valve 
guides, low oil cutoff switch and high 
temperature automatic safety switch. 
The air-cooling system is designed 
for efficient operation at all atmos- 
pheric temperatures at all seasons, 
according to the builder. 


(183) Colorless, Non- 
Fluorescing Emulsion 
Drilling Fluid 

Oil Base, Inc.’s latest contribu- 
tion to the drilling industry is No- 
Glo Oil, a specially treated, highly 
refined oil that is colorless and non- 
fluorescent. 

When No-Glo Oil is emulsified 
with clay-water mud it produces a 
non-fluorescing emulsion drilling 
fluid that meets all the requirements 
of a conventional drilling fluid, but 
will not interfere with interpretation 
of core samples and bit cuttings un- 
der the ultraviolet light, according to 
Oil Base officials. 

To accomplish this both the oil 
and the emulsifier must be non-fluor- 
escent and remain so in the clay- 
water emulsion mud under the con- 
ditions of use. This is in sharp con- 
trast to diesel oils, most of which are 
characterized by a bluish-white or 
yellowish-white fluorescence resem- 
bling many condensates and distil- 
lates; further, under the conditions 
of use, many diesel oils develop a 
golden-yellow fluorescence resem- 
bling that of most crude oils. 

No-Glo Oil also provides other 
important characteristics to the 
emulsion drilling fluid, such as: Re- 
duces drill pipe torque, helps keep 
the hole “to gage,” overcomes 
sloughing shale. 

No-Glo Oil also can be spotted in 
an exploratory well to release stuck 
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drill pipe with no danger of affecting 
formation evaluation, it is pointed 
out. 

Normal electrical logs are ob- 
tained in No-Glo emulsion drilling 
fluids. 

Recognizing that a non-fluores- 
cent pipe dope should be used with 
a non-fluorescent drilling fluid, Oil 
Base, Inc., Compton, California, is 
introducing a non-fluorescent modi- 
fied API thread lubricant to the in- 
dustry. 


(176) Triplex Pump for 
Hydraulic Oil Well 
Pumping System 

A new high pressure triplex pump, 
designed to serve as the power source 
for the Kobe hydraulic oil well 
pumping system, has been anounced 
by Kobe, Inc., Huntington Park, 

California. 

The new pump is similar in oper- 
ating principle to the pump Kobe, 
Inc., had manufactured previously. 
It is a vertical, automotive type tri- 
plex with metal-to-metal plungers 
and liners, spring loaded ball check 
valves, a heavy duty forged steel 
crankshaft running in tapered roller 
bearings, and with integral reduction 
gears available in a variety of ratios. 

A major operating feature of the 

Kobe triplex is the ease with which 
plungers and liners can be changed 
to meet varying pressure and volume 
requirements. In the new Kobe tri- 
plex, there is a new, “tall” spacer 
block which provides a large, unob- 
structed hand-hole opening that 
makes plunger and liner changes 
even easier and faster. The cover for 
this hand-hole opening is a new, 
light-weight, easily removed, alumi- 
hum casting. 

Of particular note in the new 

Kobe pump are the overlapping 

metal sleeves, which replace the 
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crosshead stem packing formerly 
used and serve to prevent dilution of 
crankcase lube oil. The unique de- 
sign of these sleeves is such that there 
are no wearing elements, and yet the 
sleeves provide positive protection 
against crankcase dilution. 

This new triplex pump is designed 
to handle clean crude oil at pressures 
to 5000 psi and volumes to 1600 bbl 
per day at a maximum power output 
of 40 hp (24-hr continuous duty). 


(231) Frictional Tubing Anchor 
Is Hydraulically Actuated 
The answer to the need 
for a simple, automatic, 
trouble-free tubing anchor 
is provided by McGaffey- 
Taylor Corporation, ac- 
cording to that company. 
The new M & T frictional 
tubing anchor holds the 
tubing string stationary by 
contact of three smooth — 
friction surfaces hydrauli- 
cally energized by means 
of pistons. The required 
hydraulic pressure is ob- 
tained by utilizing the dif- 
ferential fluid level be- 
tween tubing and casing. 
Calibrated holding 
power is provided by the 
proportionate piston area 
effective against the smooth drag 
springs that contact the casing wall. 
Although this frictional anchor holds 
on the upstroke of rod pumps 
regardless of tubing depth, the tub- 

















ing string may be pulled wet in an 
emergency with little additional 
loading. 

Among other advantages claimed 
by the manutacturer are: Smooth- 
faced drag springs slide over collar 
recesses and other casing irregulari 
ties; no wickered slips to damage 
casing; fluid seals are maintained 
with simple O-rings; tubing can be 
tested going in or coming Out of the 
hole; the anchor operates with equal 
etiiciency upside-down or right-side 
up; large bypass area allows second- 
ary strings to be run alongside. 

The manutacturer is McGafiey 
Taylor Corporation, 2877 Cherry 
Avenue, Long Beach 6, California; 
and Sargent Engineering Company 
is distributor in the Mid-Conunent 
area. 


(6) Granco Duo-Rotor Meters 

What is said to be the world’s high- 
est capacity petroleum meters are 
announced by Granberg Corpora- 
tion of Oakland, California. These 
Granco “Duo-Rotor” meters com- 
prise six new models with capacity 
ratings ranging from 3000 up to 
22,000 gal per min. These innova- 
tions are the results of years of re- 
search and supplement the present 
line of Granco positive displacement 
meters, with capacities from 3 to 
2000 gal per min. 

The Granco Duo-Rotor Meter 
consists of two counter rotating dy- 
namically balanced rotors. The flow 
through these rotors is equalized so 
that the velocity at the center of the 
rotor and outside is the same. The 
liquid is deflected from the first ro- 
tor to the second rotor, entering the 
liquid in the second rotor at a 90 
deg angle to the face of the blades. 
This gives the meter super-driving 
power, giving sealer required accu- 
racy down to 20 per cent of capa- 
city. The meter embodies the effici- 
ency of modern turbine design—the 
same as turbine power has supple- 
mented the steam engine. 

Installations of these large capa- 
city meters is predicted to greatly 
boost production speeds in many 
liquid transfer operations. 

The main fields of endeavor where 
the large capacity meters are used 
are in loading and unloading of ships, 
barges, and tank cars; pipeline serv- 
ices; numerous refinery applica- 
tions, and process and blending sys- 
tems. 
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(199) Gun Perforator Improved; New Bullet Designed 


McCullough Tool Company has 
announced the development of a 
new, deeper penetrating Ogival bul- 
let, a redesigned, more effective pres- 
sure seal, and further refinements in 
the firing chamber design of its M-3 
Bullet Perforators. 

The improved M-3 guns firing 
new Ogival bullets have shown. an 
increase in penetrating ability of 50 
to 75 per cent over results previously 
obtained, officials of the company 
state. 

The accompanying photo shows 
the results of a test where a new 
4 -in. Ogival bullet fired from an im- 
proved M-3 gun completely pierced 
a full 24%2-in. of mild steel. 

The newly designed Ogival bullet 
is claimed by McCullough to be the 
deepest penetrating bullet known. 


(276) Corrosion Inhibitor for 
Wells Hard to Treat 
Cardinal Chemical Company’s 
newest addition to its line of corro- 
sion inhibitors is a pellet type in- 
hibitor: Nocor 333, which is par- 
ticularly effective in high fluid level 
wells and other wells difficult to 
treat with conventional liquid in- 
hibitors, according to the manufac- 
turer. A companion inhibitor Nocor 
104, has shown exceptional protec- 
tion in CO, systems and will shortly 
be introduced to the general oil in- 
dustry for use in corrosive oil wells, 
refineries, and related applications. 

In conjunction with the present 
line of inhibitors, water treating 
chemicals for preventing scale depo- 
sition are being offered for the first 
time. These sequestering and che- 
lating agents are effective at concen- 

tration as low as 10 ppm. 
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Type and quality of steel, heat treat- 
ment, weight, shape, etc., are all 
carefully controlled production fac- 
tors. Driven at tremendous velocity 
by the power of the M-3 gun, the 
Ogival bullet penetrates one, two, 
or even three strings of casing, 
through cement sheaths and deeper 
into thé formation, it is asserted. 

Full details on improved M-3 Bul- 
let Perforators and new Ogival Bul- 
lets may be obtained from McCul- 
lough Tool Company, 5820 South 
Alameda Street, Los Angeles 58, 
California. Request Bulletin No. 
203. 


(335) Drilling Mud 
Dispersant Introduced 

Rayflo is a new domestically pro- 
duced drilling mud dispersant manu- 
factured from the bark of the west- 
ern hemlock. 

The manufacturer asserts that it is 
especially effective in fresh-water 
muds or calcium-treated muds in the 
low pH ranges. It is, however, com- 
pletely effective in practically every 
type of mud and over a wide range of 
conditions, it is stated. 

Because of Rayflo’s complete solu- 
bility and effectiveness in concentra- 
tions of salt, calcium, and other con- 
taminents Rayflo appears to have 
exceptional value as a dispersant in 
sea water muds. In the past, the use 
of such muds have been restricted 
because of the lack of an efficient dis- 
persant. Laboratory tests indicate 
that excellent dispersion of sea water 
muds can be obtained with from 1.5 
to 3 Ib per barrel in the 9.5 to 12 
pH range. 

Rayflo-treated muds are resistant 
to the flocculating effects of con- 


taminants such as cement, calcium 
sulfate (gypsum and anhydrite) and 
salt. Undesirable effects on viscosity, 
gel strengths, and especially fluid loss 
are minimized. 

In conventional muds field and 
laboratory tests have shown that 
Rayflo performs at least comparably 
to quebracho under all pH condi- 
tions and is superior to quebracho 
in the low pH ranges, it is stated. 
With Rayflo thinned muds, the low- 
est viscosities and gel strengths are 
obtained in the pH ranges of 7.5 to 
8.5 and 11 to 12.5. Like quebracho, 
somewhat higher values are obtained 
in the intermediate ranges. 

Field tests have confirmed labora- 
tory results that Rayflo is an effective 
thinner in calcium-treated muds, ac- 
cording to the manufacturer. It is 
also said to be well suited to main- 
tenance of conventional calcium- 
treated muds, and in low pH lime- 
treated muds Rayflo performs ex- 
ceptionally well. 

Rayflo serves as an emulsion sta- 
bilizer in both the preparation and 
maintenance of an oil-emulsion mud. 
Conversion to oil-emulsion is by ad- 
dition of oil regardless of whether 
the mud is high or low pH, lime- 
base, or a complex phosphate: con- 
taining Rayflo as a deflocculant. 

Rayflo is produced by Rayonier 
Incorporated, New York City. 





SHIVEO STABKIZER 


(333) Stabilizer Frees Itself 
When Stuck in the Hole 

The Servco Company, Long 
Beach, California, recently an- 
nounced the development of a heavy- 
duty stabilizer designed to give max- 
imum stability to the drill string, and 
to keep the bore hole reamed clean 
and to size. 

Its use in the drill string prevents 
drill collar whip, minimizing dog 
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legs, and assuring straighter holes, 
according to the manufacturer. The 
tool also serves as a fulcrum above 
the bit, aiding in maintaining proper 
drift angle and direction, and in 
building angle and controlling direc- 
tion in directional drilling. 

The tool consists of a 3-ribbed, 
reamer sleeve that slides on a man- 
drel, machired from a solid alloy- 
steel billet. Keys that drive the sleeve 
are also milled from the solid and 
are an integral part of the mandrel. 

The sleeve is made from ductile 
iron, a material noted for its ease of 
machining and high strength; how- 
ever, should a washover operation be 
necessary, ribs of the sleeve can be 
easily milled off with a conventional 
rotary shoe. The spiral ribs of the 
sleeve cover 360 deg of the hole with 
ample clearance for fluid return, and 
are hard-faced with “Servcoloy,” a 
material that lasts several times long- 
er than any other hard-facing mate- 
rial now on the market. 

An unusual feature of the Stabil- 
izer is the use of a controlled jarring 
action to free the sleeve should it be- 
come stuck in the hole. This is ac- 
complished by simple manipulation 
oi the drill string as follows: Torque 
is applied to the drill string with the 
tongs. This torque causes the keys 
on the mandrel to engage the slop- 
ing taces of windows in the sleeve. 
Increasing the weight of the drill 
string, or lifting it from the hole de- 
pending upon which direction the 
jarring action is desired, overcomes 
the torsional force causing the man- 
drel and keys to slide down, or up, 
the sloping faces of the windows. 
When the keys become aligned with 
the keyways in the sleeve, drill string 
drops on the shoulder of the sleeve 
with terrific impact, freeing it from 
the hole. Force of the blow delivered 
to the sleeve shoulder is controlled 
by the amount of torque applied to 
the drill. string at the surface. Should 
the reamer not be freed the first time, 
the blows can be repeated with in- 
creased torque. When free, the sta- 
bilizer can be gradually raised and 
rotated, reaming out the restriction. 

The Servco Stabilizers are also 
available with split sleeves, made 
from ductile iron. This design fea- 
ture allows replacement of new 
sleeves in the field with minimum 
effort and is especially advantageous 
On off-shore and inaccessible loca- 
tions. 
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(230) Drive-In Rambler Is a Self-Propelled Rig 





A new version of the world-fa- 
mous Ideco “Rambler” rigs is now 
in action. Named the “Drive-In” 
Rambler, it is designed for faster 
rigging up, faster moves, and maxi- 
mum use of all components in serv- 
icing, workover, and light drilling. 
Rig, mast, drawworks, engine, and 
driver’s cab have been integrated in 
a single, self-propelled, 8-ft-road- 
width carrier. The same engine, 
torque converter, and transmission 
serves both highway and oilfield 
functions of the new portable rig. 
Heading into locations rather than 
backing in makes spotting a fast op- 
eration. 

A trussed-type vehicle frame com- 
bines great strength with minimum 
weight. All four front wheels have 
power steering for ease in handling 
and for a short turning circle. With 
its powerful engine and a three- 
speed Allison Torqumatic transmis- 
sion, which extends the advantages 
of the torque converter, the “Drive- 
In” Rambler has outstanding hill- 
climbing and maneuvering ability, 
the manufacturer states. 

Ideco Hydrair hoists are available 
in the 100 to 350 hp range for the 
“Drive-In.” Rig air controls are cen- 
tralized in a remote panel attached 
to the mast leg. On the highway the 
driver controls the mobile power 
with a single hand lever and foot 
throttle. 

Two types of masts are now in use 
with the “Drive-In”—the Kwik-Lift 
and the Kwik-Lever-Lift. Heights 
range from 65 to 103 ft. The Kwik- 
Lever-Lift is raised to vertical by 









mechanical lever-lifting legs, which 
are later pivoted to the side as out 
rigger stabilizers, eliminating the 
need for external guy lines. The 
Kwik-Lift is a guyed mast, raised to 
vertical by a three-stage hydraulic 
ram. More than 300 similar Ideco 
masts are in use throughout the 
world. Both masts telescope in the 
vertical position by wire line and are 
equipped with positive safety locks 
When telescoped and lowered to the 
over-the-road position both masts 
are transported without disassembly 


(3) Anti-Seize Sealing 
Compound 

Led-Plate is a paste compound 
made up of suspended particles of 
metallic lead powder in a hydrocar- 
bon base. Now getting a start in the 
oil industry, this material is prevent- 
ing and curing many industrial ills 
Many problems common to all main- 
tenance production, transportation, 
etc., are eliminated. Leaking pipes 
or gaskets, corroded threads, galled 
or seized stainless steel or aluminum 
threads, threads frozen by high tem- 
perature, studs stuck, valves stuck, 
blowout of steam or pressure leaks 
of L-P gases, hydraulic fluid, etc., 
are prevented by application at as 
sembly. 

Furthermore, disassembly at any 
future date without thread damage 
from galling, from high temperature 
or from similar metal seizure is as- 
sured. This compound makes cer 
tain, fast overhaul and repair in time 
of need, it is stated, with no addition 
al loss of material. 
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(236) 
Wide Band 





(236) Amplifier Combines High Gain and 





A unique d-c amplifier combin- 
ing high gain, low noise and drift, 
and wide band-pass is available from 
American Electronic Laboratories, 
Inc., Philadelphia, Pennsylvania. 

Specific features of the instrument 
include push-pull input and output 
circuits with input impedance of 100 
megohms and grid current of 10° 
amperes or less; band-pass flat to 50 
kc minimum and usable to 100 kc; 
front-panel selectable band-widths 
(down 12 at upper limit) of dc to 
100 cps, 400 cps, 1 ke and 4 kc. 
Sensitivity may be varied by a cali- 
brated attenuator with maximum 
gain of 100 db (100,000). Drift ob- 
tainable is 5 uV per minute or less. 
In-phase signal rejection is adjust- 
able to 50,000:1. Noise level is held 
to 10 uV RMS or less at full band- 
width. 

This instrument is directly appli- 
cable to problems in the fields of 
geophysics, electro-physiological re- 
search, and many special conditions 
requiring work at extremely low sig- 
nal levels. 


(8) Advancement in Direct 
Recording Instrumentation 
An important advancement in di- 
rect-recording instrumentation was 
announced with the release by Con- 
solidated Engineering Corporation, 
Pasadena, California, of the first five 
of a new “High Performance” series 
of galvanometers. Breaking the “fre- 
quency barrier” that formerly limited 
the applications of direct recording 
(no signal amplification between 
transducer and recording oscillo- 
graph), these new instruments per- 
mit accurate recording or dynamic 
signals up to 200 cps without 
amplifiers. 
Several of the High-Performance 
galvanometers are electrically inter- 
changeable with CEC’s present 7- 
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3UU units, but feature extended tre- 
quency response. Engineers of the 
firm report that no circuit revisions 
are required to use these galvanom- 
eters in existing test arrangements. 

Other members of the High-Per- 
formance family are distinguished by 
extremely high sensitivity and are ex- 
pected to be used where maximum 
resolution or recording of very-low- 
level signals is required. Types are 
available for direct connection to 
commonly used 120, 180, and 350- 
ohm strain gages and resistance- 
type pickups. 


(177) Rig Designed Primarily 
For Slim Hole Drilling, 
Workover 

The rig shown in the accompany- 
ing photograph is called Skytop be- 
cause the crown is open and the 
height to which pipe can be pulled 
above the derrick is limited only by 
the ability of the pipe to remain 
erect above that point. 

This new rig, designed and built 
primarily for slim hole drilling and 
deep workover, has a 60-ft derrick, 
and stands pipe back in 63-ft dou- 
bles. The derrick has a working hook 
capacity of 150,000 lb. The standard 
drawworks is two-speed, double 
drum, with air clutches, torque con- 
verter, and up to 300-hp prime 
mover. It is recommended for slim 
hole drilling with 2'2-in. tubing and 
workovers with 2%-in. drill pipe to 
10,000 ft, and for drilling with 3%2- 
in. drill pipe to 5000 ft. The derrick 
is also adaptable for installation on 
service rigs for rod and tubing service 
of wells to any depth. 

The derrick is constructed of tub- 
ular steel legs and diagonal braces, 
and channel-type C-braces, which 
allow the front of the derrick to be 
open throughout its length. The 
crown block too is open at top and 








front, and is so constructed, with the 
travelling block, that pipe being 
pulled from the hole is supported be- 
low and in the vertical projection of 
this opening. The pipe is first pulled 
to the derrickman’s level, slips set, 
and then pushed through the crown 
and above the derrick by lifting from 
the second coupling. 

Automatic elevators ride the pipe 
and engage the couplings. Fingers in 
which the pipe is racked are near the 
water table, and the derrickman 
works on a double-board 8 ft lower. 
The pipe doubles are transferred 
from the center of the derrick to the 
pipe rack and back by light elevators, 
which are set to the pipe by the der- 
rickman. These elevators are pow- 
ered by a hydraulic hoist that is op- 
erated by the rotary helper on the 
floor. With this arrangement the 
drawworks continuously pulls pipe 
and lowers the elevators while the 
stands are being broken out and set 
back, two operations going simul- 
taneously at all times. The main 
power unit is left free to handle just 
the pipe in the hole while the light 
work of handling the pipe stand is 
done by a small hydraulic pump 
mounted on the drawworks engine. 
Each operation performed with the 
hydraulic hoist is done at a time when 
the engine is idling, and thus no 
power is drawn from it while under 
load. 
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(202) Alkyd Used in Oil Well Drilling Instruments 


Rae 





Plaskon Alkyd 446 is now being 
utilized in components of oil well 
drilling instruments, according to S. 
Ring, manager, Keystone Engineer- 
ing Company, Houston, Texas, be- 
cause it offers a combination of 
dimensional stability and strength, 
particularly at 300 F, good electri- 
cal properties, lower cost and free- 
dom from “wicking.” Since switch- 
ing to Plaskon Alkyd 446, a product 
of Barrett Division, Allied Chemical 
and Dye Corporation, the manufac- 
turer reports excellent performance 
under rugged conditions of use. 

Among the Alkyd 446 parts being 
molded for subsurface exploration 
devices used in the oil industry are: 

Connector plug for an electrical 
logging device. This instrument is in- 
serted into drill casings to determine 
underground formations. 

Brush holder for gun perforator. 
This part, with metal inserts at- 
tached, supplies electrical current 
used to detonate charges that per- 
forate oil well casings. 

Pulsator mandrel. This part, the 
heart of the logging instrument, has 
a 3/16-in. thick solid silver ring 
mounted around it, and is then 
machined precisely to form a prede- 
termined track. The track enables a 
contractor to send impulses that vary 
according to the underground for- 
mations encountered. 

Five types of insulator bushings 
used in logging and perforating 
equipment. 

Insulator studs used to support 
and insulate sensitive survey instru- 
ments and guide them in the direc- 
tion in which the well is being 
drilled. 

In these applications, Ring ex- 
plains, the alkyd is enclosed and 
does not come in direct contact with 
the mud and superheated water in 
the drilling fluid for prolonged pe- 
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riods. He stresses that proper mold 
design and emphasis on using alkyd 
in applications where its inherent 
properties fully meet all require- 


ments are the dominant reasons for 
his company’s success with this ma- 
terial. 


(5) IBM Machine Improvements 

International Business Machines 
Corporation has announced the de- 
velopment of a “random access” 
memory device of vast capacity for 
the storage of information in data 
processing machines. Designed for 
the “in-line” processing of business 
transactions, the new electronic de- 
vice was designed to permit mechani- 
zation of accounting and record- 
keeping previously found impracti- 
cal owing to costs or procedural 
problems. 


(169) New Perlite Aggregate For Cement Slurries 
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Strata-Crete 6, a new perlite ag- 
gregate, retains all advantages of its 
predecessor, Strata-Crete, and has 
added other desirable properties that 
warrant its economical use, accord- 
ing to the manufacturer. 

Strata-Crete 6 provides oil well 
cement slurries with low density, ex- 
cellent bridging properties, and ade- 
quate strength. Field usages have al- 
ready demonstrated for these slurries 
an extraordinarily high and efficient 
fillup factor at normal pump pres- 
sures, it is stated. 

The light weight and relatively low 
hydrostatic head allow placement of 
Strata-Crete 6 slurries with a mini- 
mum of pressure against the forma- 
tion. The combination of light weight 
and improved bridging properties 
has proved useful in preventing ce- 
ment migration and pressure parting 
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of the formations. 

Strata-Crete 6 cements perforate 
cleanly with maximum penetration, 
allowing exact perforating in critical 
zones, it is asserted. Scouring proper- 
ties minimize channeling and allow 
placement in the annulus with little 
contamination from mud and forma- 
tion fluids. The early compressive 
strengths of most Strata-Crete 6 ce- 
ments are high enough to prevent 
casing movement and low enough to 
allow maximum penetration from 
perforating. 

Independent laboratory testing of 
Strata-Crete 6 cement samples 
proved that they had very low per- 
meability, it is stated. 

Strata-Crete 6 is a product of the 
Great Lakes Corporation, which is a 
wholly-owned subsidiary of Great 
Lakes Carbon Corp. 
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Slim Hole Drilling 
Slim hole drilling practices have 
brought about the development of a 
conventional type tool joint to meet 
the requirements of the drilling in- 
dustry. 

American Iron and Machine 
Works Company, Inc. of Oklahoma 
City, approached the problem of 
slim hole drilling by selecting a spe- 
cific set of requirements and work- 
ing out the solution. The problem 
selected was: A tool joint for 4-in. 
external upset drill pipe for use in 
drilling 7% in. diameter hole. 

Slim hole drilling requires more 
fluid flow through the drill stem and 
more hydraulic horsepower avail- 
able at the bit. The bore of the drill 
stem must therefore be as large as 
possible to keep pressure loss at a 
minimum and the outside diameter 
of the tool joint must be small to fa- 
cilitate fishing and cleaning up the 
hole if a drill stem failure occurs. 
This large ID, small OD combina- 
tion is used with external upset, in- 
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(86) Open Hole Rotary Tool Joints for 


ternal flush, drill pipe to obtain max- 
imum hydraulic efficiency. 

The API tool joints available are 
4-in. IF with a 5% in. OD by 3% 
in. ID and 412 in. FH with a 5% in. 
OD by 3 in. ID. The 3-in. bore of 
44 -in. FH is a fluid restriction. The 
5%-in. OD of both 4-in. IF and 
414-in. FH is too large. It is readily 
observed that neither of these tool 
joints meet fully the requirements 
of good slim hole drilling practice. 

Therefore American Iron devel- 
oped a new tool joint known as the 
American 4-in. open hole connec- 
tion with a 5%2-in. OD by 3%-in. 
ID (see illustration). The open hole 
joint combines a 1'2-in. taper per 
foot on diameter and a 60 deg modi- 
fied (non API) thread form. The 
thread modification produces a 
“stubby” type thread form that has 
exceptionally high shear strength due 
to the increased area at the base of 
the thread. 

To assure the drilling contractor 
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THE 


a fair return on his investment the 
5%-in. OD of the American 4-in, 
open hole tool joint is designed with 
the same OD wear factor as the 
5% -in. OD API, 4-in. internal flush 
connection. 

It should be mentioned that the 
4-in. open hole tool joint can be ap- 
plied to 412-in. internal upset drill 
pipe. 

The next addition to the Ameri- 
can open hole tool joint line was the 
2% -in. joint for 2% -in. external up- 
set drill pipe. The OD of the 2% -in. 
open hole connection is 3% -in. and 
the ID is 2.151 in. which is the nom- 
inal inside diameter of 2% in- 
10.40 Ib drill pipe. The full opening 
bore in this tool joint facilitates test- 
ing, swabbing and running tools 
without having to pick up a string 
of tubing. In addition to being used 
as a slim hole drill stem, this combi- 
nation may be used for workover or 
deepening in 5-in. and 5'2-in. cas- 
ing. 

The latest addition to the Ameri- 
can open hole tool joint line is the 
34%-in. open hole tubing tool joint 
for 342-in. OD-9.30 Ib drill tubing. 
This connection was designed to 
meet the demand for a tool joint to 
use with drill tubing to permit great- 
er depths and better hydraulic ef- 
ficiency with a small rig. The OD of 
this connection is 412 in. and the ID 
is 2 15/16 in. which is larger than 
the drift diameter of the tubing to 
again facilitate testing, swabbing, 
and running tools through the drill 
stem. 


(179) Radial Roller Bearing 
Line Expanded For 
New Applications 

To provide increased flexibilty in 
design applications, Rollway Bear- 
ing Company, Inc., Syracuse, New 
York, has expanded its line of Tru- 
Rol radial roller bearings to include 
applications where the shaft should 
be allowed to float in both directions 
in respect to the housing, where the 
shaft should be restrained in one di- 
rection and allowed to float in the 
other direction in respect to the hous- 
ing, and where the shaft should be 
restrained in both directions in re- 
spect to the housing. Now available 
are bearings with self-contained 
roller assemblies (segmented type), 
with a full complement of rollers, 
and with various combinations of 
single and double lip races. 

All Tru-Rol roller bearings also 
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have crowned rollers, a process that 
finish grinds the surface ends of each 
roller with a large radius. Crowning 
relieves the roller ends, and elimi- 
nates high stress points caused when 
two cylindrical bodies are in rolling 
contact and under load. : 

In accordance with the standards 
of the Anti-Friction Bearing Manu- 
facturers’ Association Tru-Rol bear- 
ings are rated by specific. dynamic 
capacity. This is defined as: That 
constant radial load which a group 
of apparently identical roller bear- 
ings with stationary outer races can 
endure for a minimum life of one 
million revolutions of the inner race. 

For example, Tru-Rol bearing 
E-1317-B has a dynamic capacity 
of 39,200 Ib. This means that if, in 
a large group of E-1317-B bearings, 
each bearing has applied to it a load 
of 39,200 Ib, 90 per cent of this 
large group will complete or exceed 
one million revolutions before the 
first evidence of fatigue develops. 

The life-load-capacity-speed rela- 
tionship is simplified by Rollway’s 
alignment chart or by solving two 
easy equations. 


(168) Centrifugal Compressor 
Used In Repressuring 
Operation 

Centrifugal compressors provide 
the answer to a great many of to- 
day’s tough gas handling problems. 

One of the outstanding centrifugal 

compressor installations is shown in 

the accompanying illustration. Here, 
ten Ingersoll-Rand compressors at 
the Creole Petroleum Corporation’s 
new offshore gas repressuring plant 

in Venezuela handle 137,000,000 

std cu ft per day of natural gas from 

4 suction pressure of 10 psig to a dis- 

charge pressure of 1950 psig—the 
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highest pressure centrifugal com- 
pressors built to date. 

Compression is accomplished in 
seven stages. The first three ma- 
chines, connected in parallel, consti- 
tute the first stage in the cycle. There 
are two second-stage units and one 
each for the remaining stages. An 
inlet volume of approximately 60,- 
000 cu ft per min is handled at the 
suction of the first stage compres- 
sors. Provision has been made for in- 
tercooling and condensate-removal 
after each casing or group of casings. 
The ten machines are driven by com- 
bustion-gas turbines representing a 
total of approximately 50,000 hp. 

The last four machines in the cycle 
are of the “barrel” or double-casing 
design. The outer barrel is of forged- 





steel construction and is vertically 
split to facilitate removal of the hori- 
zontally split inner casing. Each of 
the other six compressors are hori- 
zontally split; the casings of the first 
three units being made of cast-iron 
and the next three machines of cast- 
steel. 


(229) Seismic Explosive Solves 
Problem of Ineffective 
Detonation 

The tendency of seismic explo- 
sives to fail to propagate detonation 
under high heads of water, especially 
in “sleeper” holes, often seriously 
hampers the progress of geophysical 
exploration parties. Atlas Powder 

Company of Wilmington, Delaware, 

announces the production of an im- 





proved formula Petrogel gelatin dy 

namite specifically developed to 
overcome this problem of ineffective 
detonation. 

Extensive laboratory and _ field 
tests indicate that detonation of the 
new Petrogel can be initiated and 
propagated after several days of im 
mersion in deep water. It has a high 
density and sinks readily in wet 
holes. Because of its increased den 
sity, the new explosive is packed in 
more compact cartridges than is cus 
tomary. 

A straight gelatin, the new for- 
mula Petrogel is produced in 60 per 
cent strength. It is available in 2, 
2%, and 3-in. diam cartridges, 
which employ the Twistite coupling 
device for easy assembly into rigid 
columns. 


(173) Air Powered 
Tubing Spider 

The “Advance” is said by the 
manufacturer, The Cavins Company 
Long Beach, California, to be the 
first and only complete automatic 
tubing spider, air-powered or hy 
draulically operated. A natural com 
plement to the air powered tubing 
tong, it will further speed up running 
time, forestall fishing jobs, eliminate 
hazards to men, and reduce work 
fatigue to zero, it is asserted. 

Choice can be had of conventional 
full circle slips for extra long strings 
and parallel strings or insert type 
slips that eliminate back-up tongs 
Because of the low operating pres 
sure and slip design the slips will not 
release from the tubing until it has 
been lifted with the elevators. Low 
pressure also allows stripping tubing 
and collars up through the slips while 
they are in a closed position. 

The equipment is made in two 
sizes to handle all single strings from 
1% -in. tubing to 454 -in. OD casing. 
also all 2-string and 3-string parallel 
installations. 
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With fast progress being made in 
water injection for secondary recov- 
ery of crude oil, more and more 
often production engineers realize 
the necessity of extreme or “bril- 
liant” clarity of the water, to elimi- 
nate solids that plug the under- 
ground formation. 

To obtain such clarity, filters suit- 
able for the use of Dicalite diato- 
mite filteraids are being widely em- 
ployed. The finely divided filteraid 
powders are first precoated in a thin 
layer on the filter elements then 
added continuously to the water en- 
tering the filters. The structure of the 
particles is such that the cake that 
forms on the filter elements becomes, 
in effect, a microscopic “screen.” 
The openings are so fine that even 
the smallest solids are retained, yet 
sO numerous that fast flow of the 
water is obtained. 

The chief advantages of Dicalite 
filtration, according to the manufac- 
turer, are these: 

1. High degree of clarity of the fil- 
tered water. Algae removal is 
complete, bacteria removal 95 
per cent average; larger and 
firmer solids completely re- 
moved. 

Flexible filter system—can util- 
ize large or small units, single or 
multiple, to suit size of project. 
Portable systems are available. 
Range of Dicalite grades avail- 
able to maintain clarity and flow- 


N 
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(204) Diatomite Filtration of Injection Water 
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rate when percentage of solids 
vary. 

3. Systems compact — occupying 
one-fifth to one-tenth the space 
of comparable sand filter sys- 
tems. 

4. Less backwash water required 
than sand filters; diatomite ab- 
sorbs and removes small 
amounts of oil that plug sand 
filters. 

Dicalite Division, Great Lakes 

Corporation, 612 South Flower 

Street, Los Angeles 17, California. 


(170) Diamond Reamer 
“7 A new reamer, 
manufactured by 
Christensen Dia- 
mond Products 
Company, Salt 
Lake City, Utah is 
a significant devel- 
opment in the ap- 
plication of dia- 
monds to the solu- 
tion of oil field 
problems, accord- 
ing to that com- 
pany. A simple 
and rugged piece 
of equipment, the 
assembly consists of only two pieces 
—body and replaceable reamer 
sleeve that contains the diamonds. 
The ability of this reamer to main- 
tain hole gage for long runs has been 
the outstanding reason for its wide 
acceptance, the manufacturer states. 








In one instance recently, a large drill- 
ing contractor operating in West 
Texas ran one Diamond Reamer be- 
hind conventional rock bits while 
8600 ft of hole were drilled. At the 
completion of this extended period 
of service, the reamer was found to 
be less than .062-in. under its origi- 
nal size. 

Improved rock bit performance 
has been realized, as reaming to bot- 
tom with a new bit and the resulting 
bit damage is eliminated. Round trip 
time is also reduced when ream-’ 
ing is no longer required, it is stated. 

A round, full gage hole is a neces- 
sity when full gage diamond coring 
or drilling is to be done. A diamond 
set reamer, run in conjunction with 
rock bits between coring points, as- 
sures the operator of a minimum 
amount of difficulty and core head 
damage when coring is to be re- 
sumed, the manufacturer states. 


(171) Oil Reservoir Upper 
Gland Designed for 
‘“‘Problem’”’ Wells 

The Hercules Oil Reservoir Up- 
per Gland was designed primarily 
for “problem” wells that pump-off 
and burn the stuffing box packing. 
The polished rod moves through the 
oil in the reservoir, which lubricates 
and helps cool it. The reservoir ca- 
pacity is one fluid quart. 

The split cone packing ring (situ- 
ated between the oil reservoir gland 
body and cap) is used to control the 
oil film on the polished rod on the 
“up stroke.” On the “down stroke” 
it wipes off the excess oil and the 
dust or sand that invariably collects 
on the rod. The reservoir gland cap 
is designed to channel this excess oil 
and dirt back into the oil reservoir. 
The dirt will then “settle out” and 
can be removed from the reservoir 
through the drain plug. The oil reser- 
voir upper gland fits all types of Her- 
cules duplex stuffing boxes. 
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(85) Oil Filter Designed For 
High Flow Rate Filtration 

The Hilco Hyflow oil filter, “C” 
Series, is designed for high flow rate 
filtration of practically all types of 
lubricating, fuel, and industrial oils 
as well as solvents and coolents used 
in manufacturing and chemical proc- 
ess industries. Bypass, shunt or full- 
flow systems are available for re- 
moval of carbon, sludge, abrasives, 
and acids. 

A new type of filter cartridge, re- 
cently developed by the company, 
uses alternating plain and pocket- 
equipped cellulose discs. Dirty oil 
surrounds the cylindrical cartridge 
inside the housing so incoming dirty 
oil surrounds it and flows inward to 
fill the pockets and extraneous mat- 
ter is held in the pockets as well as 
on the plain discs. 

Present applications include sta- 
tionary and marine Diesel engines, 
gas engines, steam turbines, com- 
pressors, hydraulic presses, rolling 
mills, gear reducers and fluid cou- 
plings, quenching and solvent parts 
washing systems as well as many 
others. 

Hyflow oil filters are built to ac- 
commodate from 1 to as many as 57 
cartridges in a single cylindrical cas- 
ing. They are available without 
heaters or may be jacketed for hot 
water, steam, or electric heat. All 
filters are supplied with pedestal 
mounting, pressure gage, relief valve, 
air vent, gaskets, a complete set of 
cartridges, and necessary tools. 
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SEE the 


TREND of 
TOMORROW 


PUMPING 
UNITS 


There’s not a unit 
in the world so 
Completely Modernized 


NOW —A pumping unit with so 
many incredible features that it is 
years ahead of the field. 


NOW — One great, ultra-new line 
that fully meets all pumping require- 
ments and meets them better. 

NOW — Something big . . . some- 


thing electrifying . . . see and be 
amazed. 
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(194) Core Catcher Has Non-Rotating Inner Barrel 





Early and proper identification of 
drilled strata may well determine the 
economic success of an oil well drill- 
ing program. This identification fre- 
quently calls for cutting cores of the 
formations. In the beds of uncon- 
solidated sediments found in Gulf 
Coast drilling, coring can be a dif- 
ficult operation. A major problem in 
coring such formations as_ loose 
shales and sands is the breaking up, 
washing, and sometimes complete 
destruction of the core as it is re- 
ceived into the inner barrel. 

The Kor-King coring equipment, 
manufactured by the Reed Roller 
Bit Company, Houston, Texas, 
solves this problem with its non- 
rotating inner barrel that protects 
the core from destruction and thus 
assures longer, cleaner, cores. Reed 
engineers indicate that recent de- 
velopments in coring activity, par- 
ticularly in offshore locations, have 
afforded new demonstrations of the 
Kor-King’s effectiveness in obtain- 
ing high-percentage core recoveries. 

A recently added feature with 
which Reed has attacked this prob- 
lem with success is the large diam- 
eter sand core-catcher. Among the 
first users of the new sand core- 
catcher is a Louisiana Gulf Coast 
operator, who reports better recov- 
eries in an unconsolidated sand 
taken from the Gulf floor (300 to 
500 ft deep) than had been obtained 
previously. 

This new Reed core-catcher is 
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similar to smaller catchers used in 
Reed wire-line coring equipment, 
but has only recently been produced 
in sizes ranging from 9% to 117% in. 
Cutting of larger diameter cores 
makes most advantageous use of the 
properties of the cored formation 
which might resist breakdown. 

The new large diameter core- 
catcher incorporates a series of flex- 
ible springs riveted to a machined 
ring in an overlapping radial pat- 
tern, converging in an ascending arc 
to almost completely close the open- 
ing through which the core must 
enter the core barrel. The springs 
open readily to permit entry, but 
when the barrel assembly is lifted 
for withdrawal to the surface, the 
springs close in around the core, 
trapping even those materials most 
difficult to retain. 


(148) Pumping Unit Employs Compressed Air 


for Counterbalance 


ean) Cteacs pe 


Lufkin Foundry and Machine 
Company, Lufkin, Texas, has intro- 
duced the Lufkin air balance pump- 
ing unit. Company has been building 
this type beam pumping unit for 
more than a year. 

Ruggedness of construction is em- 
ployed in this unit. The principal 
difference between the air balance 
and conventional unit is means of 
counterbalance. Instead of beam 
weights or crank weights, The Luf- 
kin air balance employs compressed 
air as a means of counterbalance, 
which eliminates 40 per cent of the 
weight required in a conventional 


ce ey ie wes ee 


be elas, BS 


f: ee 4 : 


crank-weight type unit, company 
says. Air balance unit is more com- 
pact so counterbalance effect may 
be changed by turning a valve, and 
automatic counterbalance may be 
obtained if desired. 

The automatic counterbalancer, 
available at extra cost, is a device 
that decreases or increases pressure 
in the air system, as required to 
maintain accurate counterbalance. 
The device is available for either 
electric motor or gas engine drive. 

The Lufkin air balance unit is 
built in all API sizes, from Size 114 
to Size 912, inclusive. 
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(104) Counterbalance Is 
Feature of New 
Pumping Equipment 

Among the improved construction 

features of the Alten pumping unit 

is a screw type adjustable counter- 
balance. Its design is simple and easy 
to adjust. One man can adjust coun- 
terbalance from the ground in a mat- 
ter of minutes. A screw type ar- 
rangement is employed so that the 
operator can have full control of the 


weights. This adjustment has been 
engineered with safety in mind. A 
positive lock is provided to hold the 
weights in any position at any time. 
As further advantage, the crank is 
calibrated to locate weights for the 
desired counterbalance. Ease of 
counterbalancing is best demon- 
strated by pointing out that adjust- 
ment of weights is performed in these 
three easy steps: 

(1) Stop crank in most conven- 
ient position, set brake, loosen the 
three crank bolts (wrench for the 
purpose furnished.) (2) Turn ad- 
justing screw with same wrench to 
move weights to desired position. 
(3) Retighten clamp bolts. 


(315) UV GENERATOR 

SELA Electronics Company has 
issued a brochure on its new model 
LR Ultra-violet unit. 

Ultra-violet light, or fluorographic 
method, is being applied in many 
important uses in the fields of oil 
prospecting and petroleum engineer- 
ing and technology, which is reflected 
in an ever growing demand for ultra- 
Violet equipment and accessories. 

The model LR is a very compact 
uy radiation generator which applies 
itself with an exceptional ease and 
Portability to analytical and inspec- 
tion work. 











old standbys 
wherever wells 


are produced or serviced 





SKINNER SKINNER SAND LINE 
CROWN RINGS OIL SAVERS 
Natural Rubber — Neoprene Made of malleable for use on 2”, %"’ or 


5%" line without changes. Four replace- 
able bronze bushings take line thrust off 
the packing rubbers, prevent wear on the 
wire line. SKINNER’S BETTER! 


Lead or Graphite Impregnated 


Cost no more than ordinary 
rings, but outwear others two or 
three times. The crown increases 















expansion to provide individual 
lubrication. Made in many sizes 
with new ones being added con- 
stantly. SKINNER’S BETTER! 








SKINNER TYPE “X” 
STUFFING BOXES 





Made of malleable; machined, threaded 
and lathe cut on centers. Bronze bushings 
are wear-resisting, and permit polish rod 
to come in contact with rubber packing 
which gives longer polish rod life. Pack- 
ing has 18 times as much wear stock as 
regular rings. Skinner Type “X” Stuffing 
Boxes have a large cavity in top for 
packing rings. Machined bronze lubrication with either grease or oil. Rod 
followers eliminate scoring, wear sizes 1%” through 142”. 


better. SKINNER’S BETTER! \1 i 4 SKINNER’S BETTER! 


SKINNER JACK 
STUFFING BOXES 


Skinner Jack Stuffing Boxes are 
made of malleable with perfect- 
ly machined concentric threads. 
Fit any size polish rod through 
1%". Either 2%” or 2%” O.D. 


Sold Through Supply Stores Everywhere 
SKINNER BROTHERS COMPANY 


TULSA, OKLA. P. O. Box 628 — Phone CHerry 2-1271 — Teletype: TU-753 





DALLAS, TEX. P. O. Drawer 4396- Station A—Teletype: DL-524 


Branch Warehouses: Wichita Falls — Kilgore — Odessa 
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(112) Drawworks Said To Give Faster 
Drilling At Lower Cost 


Bethlehem Supply Company has 
introduced its C-50 Hydrodrive 
drawworks, a compact unit designed 
for 450-rated engine horsepower. 

Advantages of the hydraulic tor- 
que-converter drive are said to be 
that it cushions shocks, protects 
working parts, lengthens life of 
chains and bearings, provides an in- 
finite number of speed variations for 
hoisting or rotary drive at the touch 
of the throttle, protects drill pipe and 
tubing on drilling or workover op- 
erations, gives complete control for 
cutting operations, speeds up trip, 
automatically adjusts speed for given 
load, eases into the load with soft- 
ness and flexibility of steam. 

Drawworks was designed to be 
versatile, and to provide every pos- 
sible safety feature. It can be moved 
easily and with a minimum number 
of loads. The design features extra 
strong shaft construction, roller bear- 
ings, oil bath chain drives, extremely 
high capacity air friction clutches 
and forced-circulating water cooled 
brakes. 

Operator is offered the oppor- 
tunity to specify the unit which will 
be most suitable for his particular 
needs. Torque converter may be 
mounted amidship or on the engines. 
Hydromatic brake, if desired, would 
be mounted inside the drawworks 
frame. An intermediate forward 
speed or reverse is also available. 
The upper drum is another item 
which can be furnished if required. 
A new, narrow type compound, with 
or without pump drive, designed to 
match the C-50 is now available to 
make this one of the most complete 

rigs of its size. 
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(121) ‘‘3-Cutter’’ Bit Features 


Large Bearing Assembly 
Globe Oil Tools Company, Los 
Nietos, California, manufacturer of 
oil well drilling bits for more than 
25 years, recently introduced its “3- 
cutter” rock bit. The new “3-cutter” 
was developed after careful study 
and exhaustive tests while working 
in full cooperation with the men who 
actually run the bit, the company 
states. 
The new Globe “3-cutter” fea- 
tures a large bearing assembly pat- 
terned after the type used so success- 





fully in the popular Globe “‘2-cutter”’ 
rock bits. All-forged construction 
provides great strength where it is 
needed—withstands full load of any 
rig, drilling at any depth, it is assert- 
ed. Streamlined design assures prop- 
er cutter clearance and makes the 
“3-cutter” especially adaptable to 
jet drilling. 

The Globe “3-cutter” is made in 
the following models: 





SS3C, with long, widely spaced 
cutter teeth, recommended for soft, 
sticky unconsolidated formations. 

S3C, designed for use in a wide 
variety of broken shale formations 
that are not sticky and do not tend 
to ball up. 

M3C, recommended for medium 
shales and in formations where occa- 
sional layers of hard formation may 
occur. 

MH3C, for medium hard forma- 
tions. Additional tooth variations in- 
crease scope of this bit for hard dig- 
ging. 


(124) Rubber Guide Valve 
Cage Has Renewable 
Synthetic Ball Guides 

John N. Mar- 
tin’s rubber 
guide valve cage 
has renewable 
wear-resistant 
synthetic ball 
guides. Field ex- 
perience under 
the most severe 
conditions has 
proved it to have 
outstanding re- 
sistance to wear 
and the battering 
action, even of 
heavy carbide 
balls. The wear 
and battering re- 
sistance of the 
guides is not af- 
fected by corro- 
sive well fluids or 
high bottom hole temperatures. 

These resiliant ball guides and 
stops protect the ball from surface 
niches which cause premature valve 
failures and reduce the rate of ball 
wear in abrasive wells. Also, they 
provide the continued proper guid- 
ing of the ball into the center of the 
seat necessary for long valve life. 

As the guides are non-magnetic, 
this cage permits the use of hard 
stainless steel balls in wells affected 
by lodestone. Their electrical insu- 
lating value reduces the effect of 
electrolysis on the ball. 

They are available in all of the 
open and closed types used on rod 
and tubing pumps with bodies made 
of steel, stainless steel, bronze, and 
monel. Guides are constructed of 
wear-resistant synthetic rubber and 
are readily replaced without the need 
of special tools. 





Installing guide in 
open type to cage. 
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(196) New Line Extra High Strength Wire Rope 


John A. Roebling’s Sons Corpo- 
ration, Trenton, New Jersey, manu- 
facturers of wire and wire products, 
has introduced a new line of extra 
high strength wire rope to American 
industry. Wire ropes in the new 
grade—Royal Blue—are all steel, 
each haviag an independent wire 
rope core. Most important, they 
have 15 per cent greater catalog 
strength than yesterday’s strongest. 
The extra high tensile strength is 
made possible by a Roebling devel- 
opment—Type 1105 Rope Wire. 

The combination of newly devel- 
oped, extra high-strength wire and 
controlled manufacturing methods 
provides Royal Blue wire rope with 
unequalled resistance to abrasion, 
fatigue, impact, crushing, and shock, 
according to the manufacturers. This 
means vastly increased and, in some 
cases, even double service life on 
equipment that normally calls for a 
wire rope with an independent wire 
rope core, it is stated. 

The new wire rope can be sup- 
plied in range of sizes from %4 to 
3% in., and in every standard con- 
struction with an independent wire 
rope core. 

The entire line is preformed, as- 
suring handling ease, smooth drum 
winding, and ability to withstand the 
destructive effects of bending over 
sheaves and drums. 

The new wire rope is the culmi- 
nation of an extensive period of re- 
search, testing, and field observa- 
tions by Roebling metallurgists, en- 
gineers, and technicians. Wire rope 
in the “Royal Blue” grade is specifi- 
cally recommended for rotary drill- 
ing, winch lines, scraper ropes, 
shovel hoist ropes, draglines, bull- 
dozers, dredges, trench hoes, skim- 
mers, cranes, derricks, slushers, and 
mining machines. 


(314) PETROFRAC TREATMENT 

Petrofrac Treatment, a fracturing 
service designed to increase the ef- 
fective drainage area of wells, is ex- 
plained in a brochure issued by 
Dowell Incorporated, a subsidiary of 
the Dow Chemical Company. 

The method employed extends old 
fractures and creates new ones in the 
pay formation. Results show good 
production increases from sandstone, 
limestone and dolomitic formations. 
Treatments have been made with 
success on both oil and gas wells. 
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TAKE-OFFS 


ROLLER BEARING 
EQUIPPED 


* ROCKFORD POWER Send for This 
TAKE-OFFS are equipped Handy Bullet 
with roller bearings of ample " 


CONSERVATIVE RATING loads to be placed upon peep : 
TTUGGa Mam x& them. Provision ismadefor CLUTCHES S@Gme 

adjusting the tapered roller ante yh he a 
FINE ADJUSTMENT Aeterna 
ACCURATE BALANCE 


bearings that support the of unique applications. 
S.A.E. DIMENSIONS 


shaft. These and the clutch gzemeg Furnishes cae 
telease bearing can be lu- pacity tables, 


proportions to carry the Shows typical Ea: 


dimensions and 
bricated from outside the complete peor 
housing. fica 


tions, 


ROCKFORD CLUTCH DIVISION ore, 


A 1303 18th. Avenue, Rockford, Illinois, U.S.A. A 
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continually the electrical circuit as 
well as to indicate the blowout pre- 
venter is open or closed. 

5. Quicker to rig up. 


(78) Portable X-Ray Units 








(1 








Several types of portable X-ray 
units designed and manufactured by 
Industrial X-ray Engineers, 115 
Belmont Avenue N, Seattle, Wash- 
ington, are now available on a new 
lease plan. This equipment is espe- 
cially designed for gas and oil indus- 
try work. The machine illustrated 
will radiograph 1'2-in. of steel and 
is 11% in. in diameter and 34 in, 
long and weighs only 78 Ibs. Sery- 
icing of their equipment is handled 
from regional offices in Houston, 
Texas; Elmhurst, Illinois; Wood- 
bridge, New Jersey; Oakland, Cali- In 
fornia; Seattle, Washington; Van- G: 
(270) Push Button Control Applied couver, British Columbia, and Ed- th 
To Blowout Preventers monton, Alberta. Industrial X-Ray fo 
To insure the fastest and safest closed. Engineers, 115 Belmont Avenue N, lin 
operation of its blowout prevention The manufacturer claims these ad- Seattle, Washington. ca 
control system, Hydril Company, vantages for the system: cr 
Los Angeles, California, had devel- 1. Hydraulic lines are removed 
oped and field-tested an electrically from the derrick. D 
operated control system. It consists 2. The master control manifold ra 
of two companion units: The Type may be located outside the hazard- an 
“ER” remote control panel and the ous area. fre 
Type “GKHE” master control mani- 3. The push button is much easier St 
fold. The two units are connected by and quicker to operate than a hy- ps 
an electric cable or wires in a con- draulic valve. pI 
duit. Only four wires are required to 4. The pilot light serves to test 
operate a three station control sp 
manifold. (155) High-Volume Sand Proportioner st 
The explosion-proof Type “ER” Feeds Continuously Di 
remote control panel, located at the The model 70 Proportioner for fracturing operations. The unit will le 
driller’s position, is provided with a .and in fracturing operations repre- _ deliver 72 bbl per minute of fractur- - 
push button and pilot light for each sents the latest development in high __ ing fluid containing sand to the frac- ne 
station. Each station of the “GKHE volume, continuous feed, infinitely turing pumps. The sand ratio at It 
master control manifold is equipped variable sand proportioning equip- | maximum delivery is infinitely vari- 
with a solenoid valve, remote oper- rent, according to its manufacturer, able from % Ib per gallon to 2% Ib by 
ating cylinder, and — switch. Halliburton Oil Well Cementing per gallon. At lower injection rates ” 
The wiring circuit maintains the pilot Company. The unit is equipped with —_ the sand ratio can be increased to PI 
light burning continuously a two diesel engines for operation of exceed 6 lb per gallon. B 
with all electrical controls. This the sand feed screws, the four rotary Sand can be varied during the th 
enone Sas Semaer at 8 Games whether proportioning pumps and the centri- course of the proportioning opera- D 
the Speen CHC and electrical fugal discharge supply pump. The tion. The sand is fed into the mixing ” 
Se ee good working — unit provides twelve 4 in. discharge tank where it is intimately blended - 
dition at all times. Pressing a push connections to supply pressure feed with the fracturing fluid being used 
button will energize the correspond- 80 the teich - . ane 3 Magen ' ae al 
; gh pressure pumps used in __ in a continuous operation. 
ing solenoid valve, which will apply it 
hydraulic pressure to the remote op- al 
erating cylinder in master control cI 
station causing the four-way valve to of 
apply pressure to the closing line of Ol 
the blowout preventer. When this T 
pressure has reached 750 psi (the m 
setting of the pressure switch) the - 
pilot light will go out, showing the th 
operator the blowout preventer has - 
B-78 For more information on products see Page E-25 THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 T 
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(145) Spherical Oil-Gas 
Separators Are Added 
to Delta Tank Line 


Be Ay 
oa SM ae. anil 


Delta Tank Manufacturing Co., 
Inc., major subsidiary of General 
Gas Corporation, has entered into 
the production of oil-gas separators 
for use in oil fields. It unveiled a new 
line of spherical units which it says 
can process up to 16,000 bbl of 
crude oil daily. 

Hal S. Phillips, president, said 
Delta’s new spherical separators 
range from 41 to 60 in. in diameter 
and have daily gas capacities ranging 
from 6,500,000 to 57,000,000 cu ft. 
Standard units are available in 125 
psi, 500 psi, and 1200 psi working 
pressures. 

The separators, because of their 
spherical shape, can be easily in- 
stalled, maintained and operated, 
Delta claims. The 41 in. unit stands 
less than 5 feet high when installed 
and is comparable to standard ver- 
tical-type separators rising 10 to 12 
ft above the ground. 

Separators have been field tested 
by a number of major oil companies, 
company officials said, and are in 
production at Delta’s home plant in 
Baton Rouge, Louisiana. They are 
the result of extensive work by 
Delta’s enlarged departments of re- 
search, engineering and manufactur- 
ing headed by Dr. Ray L. Farabee. 

The new type Delta spherical sep- 
arators operate on a combined grav- 
ity, centirfugal force, time-retention 
and low velocity principle, with the 
crude oil falling to the lower section 
of the vessels and the gases rising to 
outlets at the top of the steel balls. 
The internal baffle arrangement and 
mist extractor design of these units 
assures complete separation within 
the rated capacities, which company 
Says enables units to be placed in 
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field position easily. Their relatively 
small height eliminates need for sup- 
porting guy wires required in vertical 
type separator installations and also 
puts unit controls within reach of 
lease operators. 

The 41 in. Delta spherical unit, 
manufactured for working pressures 
of 125 psi was made to separate 
3500 bbl of crude oil and 6.5 million 
cu ft of gas per day. It weighs 670 Ib. 

Other sizes and capacities of the 
new Delta separator line are: 46-in. 
diameter; 125 psi working pressure; 
stands slightly over 5 ft installed; ca- 
pacity of 9000 bbl of crude and 8,- 
500,000 cu ft of gas daily; weight, 
890 Ib; 60-in. diameter; 125 psi 
working pressure; slightly over 6 ft 
tall installed in field; capacity of 16,- 
000 bbl of crude oil and 18,000,000 
cu ft of gas daily; weight, 2500 Ib. 

Delta units designed with 500-Ib 
working pressures are available in 





42, 48, and 60-in. diameters. The 
42-in. Delta spherical separator in 
this pressure category was designed 
to process 2500 bbl of crude oil and 
14,000,000 cu ft of gas daily. The 
48-in. unit in the 500 psi pressure 
rating has a daily capacity of 18,- 
000,000 cu ft of gas and 4000 bb! 
of crude while the 60-in. unit in the 
same pressure rating can handle up 
to 7000 bbl of crude daily and 36,- 
000,000 cu ft of gas. 

The 42, 48 and 60-in. diameter: 
units are also produced with 1200 
psi working pressure. The 42-in. 
1200 psi spherical separator has a 
daily capacity of 3000 bbl of crude 
and 21,000,000 cu ft of gas. The 48- 
in. unit in this pressure category is 
made to process 4000 bbl of crude 
and 28,000,000 cu ft of gas daily 
while the 60-in. 1200 psi unit has a 
daily capacity of 8000 bbl of crude 
and 57,000,000 cu ft of gas. 


(154) Four Types—Five Ranges Centralizers Offered 


A centralizer which, according to 
tests, takes 45 per cent less perma- 
nent set than the standard maximum 
allowance is the newest addition to 
the list of Larkin Packer Company 
equipment. The centralizer provides 
300 per cent more initial centering 
force than the standard minimum re- 
quirement. Centralizers are offered 
in five ranges and four types—the 
long and short Lok-On and the long 
and short Slip-On. 

Each of the five ranges is scien- 
tifically designed to give operator the 
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correct centering force with any 
length or size pipe. Since maximum 
efficiency in a casing centralizer re- 
quires a carefully calculated rela- 
tionship between the bowed height 
of the spring and the length of the 
spring, the overall length of central- 
izers in the various ranges will vary 
with the size of the hole in which cas 
ing of a given size is run. 

The Larkin Slip-On centralize: 
is a counterpart of the Lok-On with 
the exception that it is always posi- 
tioned between the casing couplings 
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(197) Casing Hanger Uses ‘Controlled Friction’’ Principle 


For several years the trend in cas- 
ing hanging practice has been toward 
the hanging of pipe in tension under 
full load. Until recently, however, 
casing hanger capacities have gener- 
ally been insufficient, and this has 
hampered the process of going to 
full tension. In keeping with this 
trend, McEvoy Company, it is re- 
ported, began research and a series 
of developments that have resulted 
in the discovery of “Controlled Fric- 
tion.” Serrations, or “teeth,” are 
formed on the back surfaces of the 
tapered casing slips. 


The purpose of “Controlled Fric- 
tion” is to first allow the slips to 
move easily downward in the tapered 
bowl so as to grasp the pipe securely; 
and, secondly, as the pipe pulls the 
slips downward in the bowl under 
load, the Controlled Friction “teeth” 
become effective and create friction 
to prevent excessive downward travel 
of the slips. 

Preventing excessive downward 
travel of the slips (as safe full casing 
tension loading is obtained) ob- 
viously limits the inward movement 
of the slips. This, therefore, elimi- 
nates the tendency to dangerously 
“bottleneck” the casing. 

“Controlled Friction” has been 
available for a number of months in 
McEvoy’s Type “S” casing head and 
hanging equipment and it has proved 
most successful under outstandingly 
heavy casing loads in a great num- 
ber of deep well installations, com- 
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pany Officials state. 

Shown herewith is a view of Mc- 
Evoy’s latest addition to its high 
capacity, dependable performance 
casing head and hanger lines. This 
low cost Type “C” equipment utilizes 
the “Controlled Friction” principle 
in slips that may be wrapped around 
and dropped to the setting position. 
This equipment is designed to sus- 
tain all pipe loads up to and includ- 
ing short joint coupling strength 
such as would be used in medium or 
medium deep wells using medium 
heavy casing strings. 


In both the Type “S” and Type 
“C” equipment, McEvoy Company 
reports that the pack-off is supported 
by a separate shoulder in each head, 
preventing pressures from in any 
way adding to slip load, thus pre- 
venting any possible damage to the 
pipe by the slips due to such pres- 
sures. 

The simple, one-piece pack-offs 
available in the Type “C” McEvoy 
casing heads and hangers are pro- 
vided with “Shielded Seals” to safely 
encase and retain the pack-off seal- 
ing members, providing safe, de- 
pendable pack-off effectiveness, 
whether pressure is up or down. 
These pack-offs are designed so they 
cannot be installed upside down. 

Curves showing “Slip Load” vs. 
“Pipe Collapse” for all popular cas- 
ings are available. These curves indi- 
cate loadings and deflections with 
pack-off pressures up to 5000 psi. 


(151) Super Horsepower 
V-Belts Developed for 
Slush Pumps 

A new high-capacity V-belt, de- 
signed especially for slush pumps, 
has been announced by the Belt De- 
velopment Laboratories of The Gates 
Rubber Company. 

This unusual belt, the Gates Super 

Rib-Top, was developed for use in 
cases where standard V-belts are in- 
adequate, such as: 
1. Where deeper holes, jet drilling, 
etc., have made it necessary to 
change to a higher-capacity 
pump. 

In such cases, the greater 

horsepower-carrying capacity 

of the Gates Super makes it 
unnecessary to change to new, 
wider sheaves—which would 
be needed if standard V-belts 
were used to carry the extra 
horsepower load. 
For pumps on which it is desir- 
able, because of the width fac- 
tor, to use a sheave with the least 
possible number of grooves. 

By using high-capacity Supers, 

fewer belts can be used with- 

out reducing belt service life. 

3. For any tough, problem drives 

on which standard V-belts do not 

give satisfactory service. 
In addition to its greater 
horsepower-carrying capac- 
ity, the new Gates Super is 
also extremely resilient, so the 
normally damaging pulsations 
and shock loads of a slush 
pump drive are easily ab- 
sorbed. 
It also provides a resistance to 
oil and heat damage, which is 
usually found only in higher- 
priced, special-production V- 
belts. 

As the Gates Super Rib-Top V- 
Belt was developed primarily for 


IN 





~ 


slush pumps, it is available only in 
D-Section widths of 240 in. and 
longer—which are now stocked by 
oil field supply houses throughout 
the country. 
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(122) Rock Bit Designed to 
Give Increased Cutting 
Area 
Where extra-hard streaks or strata 
occur when drilling in medium hard 
formations, the improved H7L 3- 
cutter rock bit, developed and manu- 
factured by Security Engineering Di- 





vision of Dresser Industries, Inc., 
assures a clean, full-gage hole, uni- 
form in diameter, because of the ad- 
dition of an “L” shaped section at 


(140) High Pressure Pump 








the outer edge of the. gage teeth, the 
manufacturer states. 

This “L” provides an increased 
cutting area and increased gage sur- 
face of tungsten carbide hardsurfac- 
ing that is abrasion- and wear-re- 
sistant even when subjected to inter- 
mittent streaks of hard sandy lime- 
stone, chert-bearing limestone and 
dolomite, and other hard abrasive 
strata. This “L” also guards against 
tooth breakdown under heavy 
weight, yet allows an above-average 
penetration rate, it is stated. 

To the above factors are added 
H7L’s sturdy, well-balanced bearing 
design, and heavy cone shell thick- 
ness. Now a proved product, H7L’s 
final modifications were completed 
after many months of field use. 

Security’s H7L provides peak per- 
formance with safety, enduringly 
withstands broken, hard-formation 
digging, and assures full-gage hole 
at above-average foot per hour, the 
manufacturer states. It is offered in 
regular or jet-circulation models. 


for Use in Oil Fields 


Ee 


Figure 3671—2'2”" to 3%2”” x 6” Gaso Triplex Plunger Pump mounted on skids with 


gas engine. 


The Gaso series 3600 horizontal 
triplex plunger pump has been de- 
signed to offer the oil industry a 
tugged and dependable high pres- 
sure pump for use on waterflooding, 
salt water disposal, power oil pump- 
ing, oil well acidizing, crude oil 
gathering systems, underground stor- 
age of petroleum products, cement- 
ing service, and formation fracturing. 

The pumps are 6-in. stroke and 
available with either of two different 
fluid ends. The large capacity fluid 
end is designed to take plungers with 
diameters of 212 in. to 3% in. and 
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will operate with pressures from 
1575 to 800 psi. The small fluid end 
is designed to take plungers with 
diameters of 1% in. to 2% in. and 
will operate with pressures from 
6250 to 1935 psi. Either fluid end 
can be supplied in the material best 
suited for the type of service re- 
quired. 

These pumps are available in com- 
plete skid mounted portable pump- 
ing units with gas, gasoline, or diesel 
engines or electric motors of various 
makes to suit the customer’s prefer- 
ence. 





For more information on products see Page E-25 





(82) Elements for Lubricating 
Oil Filters on Powered 
Equipment 

For pipe line pumping engines, 

drilling engines, and other powered 

equipment operated under varying 
climatic conditions, Winslow CP 

(Controlled Pressure ) Elements give 

complete protection of the engine 

against oil contaminants, by filtra- 
tion of all the oil without incurring 
excessive back pressures, according 
to the manufacturer, Winslow Engi- 
neering Company, 4069 Hollis 

Street, Oakland, California. 

CP Elements accept varying per 
centages of the total lubricating oil 
flow, as conditions dictate; thus 
maintain acceptable pressure losses 
without opening bypass valves, and 
effects 100 per cerit full flow filtra 
tion. The Winslow CP Element is 
the only lubricating oil filter in which 
this is accomplished within a single 
filter, by a combination of dense and 
less dense filtration material, it is 
stated. The ratio of filter materials 
determines the pressure control, and 
is calculated for each size and type 
of CP Element by laboratory re 
search and field tests. 

Effective contact area of the mat: 
rial in the CP Element is at least 
two times that of surface type filters 
of the same dimensions. The mate 
rial is a combination of cotton 
thread and clean, dry cellulose fibre, 
treated to absorb gums, moisture, 
varnish, or acids that may be pres- 
ent in the oil. 
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(188) Valves Developed For 
Automatic Operation 
of Oil Leases 





A new series of valves that meet 
the special requirements of auto- 
matic oil lease operation is being 
produced by General Controls Com- 
pany. These units are included in the 
company’s newly developed “H” 
series Hydramotor valves. 

Utilizing the electro-hydraulic 
principle of operation, the electrical 
power required during the 12 to 23- 
second opening cycle is only 80 volt 
amperes—little more than a 100- 
watt light bulb. The valve is held in 
the open position with only 9 volt 
amperes, approximately four watts 
of power. 

Hydramotor valves open against 
a heavy return spring that provides 
an important “Fail-Safe” feature. 
With any power interruptions, the 
valve automatically goes to the nor- 
mal de-energized position. 

Standard valves for automatic oil 
lease operation are made in sizes 
from 1-in. to 3-in. pipe, handling 
maximum pressures ranging from 
50 to 400 psi. They are available in 
115/60 and 230/60 voltages. The 
two-wire electrical circuit of the 
Hydramotor valve permits low cost 
installation for remote control op- 
eration with instantaneous response. 

Other features of the particular 
valve in oil field applications include 
weatherproof, explosion proof ac- 
tuator housing; gland compartment 
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dust shield to protect stem, yet per- 
mit visual inspection of packing; 
spring-loaded Teflon stem packing 
for tight seal without adjustment; 
single-seated valve construction with 
stainless steel trim and Buna-N disc 
assuring tight shutoff. Optional 
equipment includes a manual open- 
ing device and auxiliary switch cir- 
cuit. 

The Hydramotor valve can be 
used with a program timer to allow 
flow for a certain number of hours 
and then shut-in the well. Two and 
3-in. valves are also used as tank 
valves with float switch and tank 
switcher in a tank battery. 

Full descriptions, plus pertinent 
engineering data for these, as well 





as other Hydramotor valves up to 
3000 psi for oil and industrial use, 
are available in the newly published 
General Controls Hydramotor cata- 
log. A free copy may be obtained by 
writing to the Advertising Depart- 
ment, General Controls Company, 
801 Allen Avenue, Glendale 1, Cali- 
fornia. 


(84) Scale and Corrosion 
Control 

A 16-page booklet describing 1] 
scale and corrosion correctives, their 
effective uses, and buying data has 
been issued by D. W. Haering and 
Company, Inc., San Antonio, Texas, 
They are for application to cooling 
waters and brines and are available 
in package form. 


(189) Single and Twin Engine Drawworks 


The Model J-450 twin-engine 
drawworks and the companion 
model, the S-350 single-engine 
drawworks, both available with en- 
gines up to 520 hp, have been an- 
nounced by Cardwell Manufactur- 
ing Company, Wichita, Kansas. 

These new drawworks have 
proved to be extremely fast in op- 
eration and are equipped throughout 
with the new Cardwell Model 39 air 
friction clutches. All clutches are 
mounted on the outside of the frame 
and are readily accessible. 

The basic construction of the 
hoists have been “fabriformed,” re- 
sulting in a lighter weight draw- 


works than previous models of the 
same capacity. The oil bath chain 
drives are fully enclosed and pres- 
sure lubricated. 

The design of Model J-450 and 
Model S-350 includes a high pres- 
sure air system reduced for clutch 
operation resulting in a drier system 
with less moisture trouble. A 22-in. 
single Hydrotarder is built into the 
main frame. The Model J-450 is 
available with sand line drum, mud 
pump drive and a reverse for the 
entire rig. The Model S-350 is avail- 
able with sand line drum and a re- 
verse for the entire rig. Fawick air 
clutches are offered optionally. 
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(119) Mis-Aligning Union Now 
In Full Production 

For more than a year Well Equip- 
ment Manufacturing Corporation, 
2023 Semmes, Houston, Texas, has 
had its new mis-aligning union on 
test in fields throughout the industry, 
and having satisfactorily passed this 
testing period, the new mis-aligning 
union is now in full production. 

The Weco Fig. 603 mis-aligning 
union, 6000 psi, has a total mis- 
alignment of 15 deg. The male sub 
is belled out to provide smooth flow 
in maximum mis-alignment. It does 
not project into the flowway in any 
mis-aligned position. It has the fa- 
mous Weco ball and cone seat to as- 
sure a perfect sealing contact. An 
“OQ” ring in the sub protects the seat 
against corrosion and abrasion, but 
is not essential to sealing. A ball 
shoulder on the male sub contacting 
the angle on the wing-nut provides 
maximum strength and support at 
any degree of mis-alignment. 

The Weco Fig. 603 mis-aligning 
union is made in 2 in., 3 in., and 4 
in. sizes and, in addition to threaded 
sub ends, is available with ends 
bored for welding. 


ex — 








(271) Oil Well Pumping 
Motors of Rugged 
Construction 

A new line of oil well pumping 
motors in rerated NEMA frame sizes 
182 through 326 is announced by 
Wagner Electric Corporation, St. 
Louis, Missouri. 

Designed especially for oil field 
service the new motors have rugged 
corrosion-resistant cast-iron frames 
that are smoothly contoured so mois- 
ture cannot collect on their surfaces. 
Construction is so completely drip- 
proof that the motors are virtually 
splashproof, yet they operate at 40 
C continuous duty rated temperature 
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rise and have a service factor in ac- 








the endplates and air outlets are 
positioned at the base of the frames 
on each side. All ventilating openings 
are screened to keep out rodents and 
reptiles. Extra protection for stator 
windings is provided by specially 
formed baffle plates, which also servs 
to direct air into the blowers and 
through the motor. 

This new design is being used i: 
Wagner polyphase oil well pumping 
motors in 1 to 30 hp ratings and fo. 
1 to 10 hp single-phase motors. A\|| 
motors are equipped with ball bea: 


ings. 


cordance with NEMA standards. 
For protection from rain, snow, 

and sand, the motor ventilating air 

intakes are located at the bottom of 





















































































TWO SWABS IN ONE... JUST 
CHANGE THE RUBBERS 


By changing only the rubbers, one SKINNER Cas- 
ing Swab will do the job of two. 


The 5%” SKINNER Combination Casing Swab 
with the overload valve permits adjustment to 
any required load through 7” O.D. casing by 
only changing the rubbers. It’s two swabs in 
one! Weight 100 lbs. (Also available with reg- 
ular valve.) 


Safe to use, SKINNER Swabs are built to re- 
itt melelaeliicliMelileMaelacelth7- Mail l(c MN). 41) E 
NER’S BETTER! 


ALSO AVAILABLE 


4¥2"" SKINNER Casing Swab, 4” rubbers 
and regular valve for 42” O.D. casing. 
Weight 75 lbs. 


SKINNER Tubing Swabs — 2”, 22” and 3” 


SOLD THROUGH SUPPLY STORES EVERYWHERE 


SKINNER BROTHERS COMPANY 


TULSA, OKLA., P. O. Box 628 — Phone CHerry 2-1271 — Teletype: TU-753 
DALLAS, TEX., P. O. Drawer 4396, Station A — _ Teletype: DL-524 
Branch Warehouses: Wichita Falls — Kilgore — Odessa 
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(110) Plug Valve Actuator Controlled Automatically 


One of the recent developments in 
the Pantex plug valve actuator is the 
time clock to turn on and off auto- 
matically a flowing oil well for short 
production periods. Some wells in 
certain states can only produce a 
short time every 24 hr because of the 
state quota on oil production. 

In addition to uses, such as tank 





gaging, switching, safety controls 
and wherever a plug valve has to be 
remotely or automatically controlled, 
the valves are widely used for tank 
battery plug valve operation. 

A 30-unit installation in a major 
oil company’s tank farm in Ventura, 
California. is one installation made 
by Pantex in the oil fields. 


(278) Oil Well Pump Equipped With Sand Deflector 


A major problem in producing 
wells from unconsolidated sand is 
the maintenance cost and down time 
resulting from sand damage to pump- 
ing equipment. This problem be- 
comes even a greater economic one 
as water encroachment causes higher 
fluid withdrawal rates and increased 
sand production. 

A new design is now available in 
most models of Reda pumps employ- 
ing a special sand deflector as illus- 
trated. In this type Reda employs a 
“floating” type pump construction, 
wherein the thrust of each impeller is 
carried on bearing surfaces in the 
companion diffuser, and no thrust is 
transmitted to the shaft by the im- 
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pellers. An important feature of this 
type construction is that it maintains 
good volumetric efficiency even after 
a substantial amount of pump wear 
has taken place, the manufacturer 
states. To reduce this pump wear to 











a minimum, the deflector shown 
diverts sand into the impeller vanes 
and keeps it away from the impeller 
hub bearing. At the same time, the 
top of the deflector is utilized for ad- 
ditional thrust bearing capacity. 

Several thousands of the pumps 
have been installed in domestic and 
industrial wells, where results could 
be observed and a great amount of 
experience obtained in a relatively 
short period of time. In addition, a 
number of oil wells have been 
equipped with this type pump. Ex- 
perience to date indicates an in- 
creased life up to 400 per cent, and 
in wells that will eventually clean up 
and no longer produce appreciable 
volumes of sand, it has been found 
that one pump will clean out the well 
before wearing out. 


(143) New Unit Records 
Two Surveys 

The George E. Failing Company 
of Enid, Oklahoma, a subsidiary of 
Westinghouse Air Brake Company, 
has announced a new recorder unit 
which carries the name Failing Log- 
master. The new recording unit is 
equipped with two pen, continuous 
ink drawing mechanism designed 
specifically for recording simultane- 
ously, versus depth, any two of a 
wide variety of surveys run in a bore 
hole drilled into the earth. 

The Logmaster is designed to op- 
erate with a high degree of accuracy 
in temperatures ranging from sub 
zero to 160 F. It weighs 102 Ib and 
measures 17 by 19 by 19 in. 

The Logmaster is being manufac- 
tured in Pittsburgh, Pennsylvania, 
by the Union Switch and Signal Com- 
pany, a division of Westinghouse 
Air Brake Company, and it will be 
distributed and serviced by the Fail- 
ing Company. 
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(105) Casing and Tubing 
Cutters Are Distributed 
By Acme Tool 

The Acme Oil Tool Company, 
presents its inside cutters in which 
the cutting knives are forced out by 
a spring controlled cam feed. This 
reduces the torque required at the 
cutter. The large slip area eliminates 
any creep once the cutter has been 
set. 

Tubing cutter is run on sucker 
rods; whereas, the casing cutter may 
be run on tubing or drill pipe. A 
small motor-driven rotary table or a 
power swivel is used where a con- 
ventional rotary is not on location. 
It is also possible to make a cut with 
air tubing tongs. 

The tubing or casing to be cut 
should be placed in tension before 
running the cutter; the cutter, how- 
ever, will operate even though this 
may not be possible. After running 
the cutter to the proper depth, right 
hand rotation allows the slips to set; 
the cut is then accomplished by plac- 
ing a small amount of weight on the 
cutter and rotating to the right. It is 
possible to make more than one cut 
on the same run. This is done when 


_ salvaging casing from old wells. The 


sections are then removed with ro- 
tary releasing spear and rotary jars. 
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Operators are finding that DIAMONDS 
REDUCE CORING AND DRILLING COSTS 








Drilling Conditions 


Formation Total Penetration Net Bit Cost Bit Load 
Bit Size Footage Rate Bit Cost Per Foot Pounds RPM Fi. Vol 








NORTH FOX BUSH UNIT, BUTTER COUNTY, KANSAS 
Sand, Lime Chert 496 ft. 2-6 ft./hr. $1,188.35 $240 12,000- 75 170 gpm 
6%" x 3%" Core Bit 16, 

WILDCAT FIELD, RIO BLANCO COUNTY, COLORADO 


Sand (Fractured) and 694 ft. 2.7 ft./hr. $1,004.73 $1.55 8000- 60-65 380 pm 
Shale 8%” x 4” Core Bit 18,000 


BISTENAU FIELD, WEBSTER PARRISH, LOUISIANA 


Limestone 456 ft. 2.8 ft./hr. $1,436.57 $315 6000 90-100 120 gpm 
4%," Drilling Bit 


SOUTH COAL CREEK FIELD, NATRONA COUNTY, WYOMING 


Sundance Red Beds 760 ft. 3 ft./hr. $ 750.08 $ 99 5,000- 120 100 gpm 
4114" Drilling Bit 6,000 








Christensen’s now offer diamond core and drill bits on a 
rental basis. For information and price per foot rental costs 
contact the sales and service office nearest you. 


ARISTENSEN Sis 


1937 SOUTH SECOND WEST «+ SALT LAKE CITY, UTAH 
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(102) Waterflood Pump Developed for 
Large Projects 





A compact triplex pump with a 
capacity of over 435 bbl of water 
per hour has been developed by Oil 
Well Supply division United States 
Steel Corporation. This 8-in. stroke 
“mighty-mite” of waterflood pumps 
was developed to meet the needs of 
larger waterflood projects and other 
high-pressure services. 

Designated as the “Oilwell” 358-P 
triplex plunger power pump, it has 
five plunger’sizes with capacity rang- 
ing from 4430 bbl per day at 2410 
psi with a 34-in. plunger to 10,500 
bbl per day at 1020 psi with a 5-in. 
plunger. It is rated at 214 input hp. 

With its built-in reduction gear, 
prime movers of various speed ranges 
can be used. Pressure-volume require- 
ments are provided at a slow speed, 
thus reversals are fewer and plunger 
travel slower, resulting in less wear 
on packing, plungers, crossheads, 
and all moving parts. It’s horizontal 
construction results in more efficient 
use of the available suction head and 
minimizes pipe vibration. 

It has interchangeable suction and 
discharge valves that can be re- 
moved individually; individual stuff- 
ing boxes that can be removed 
through the frame cradle; two-piece 
plungers that are easily removable 
without disturbing the power end; 
adjustable crossheads equipped with 
replaceable shoes; full floating cross- 
head pins that are case hardened and 
finish ground; and a _ wide-faced, 
single-helical gear train that is 
mounted in heavy-duty, adjustable, 
tapered-roller bearings with oilbath 
lubrication. 
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(328) Marine Diesels Used 
To Save Offshore Rigs 

The Detroit Diesel Engine divi- 
sion of General Motors, Detroit, 
Michigan, has added two new alumi- 
num models to its Series 71 line of 
marine propulsion units. The new 
engines are 4 and 6-cylinder vertical 
units that weigh 350 and 500 lb less, 
respectively, than the non-aluminum 
models of the same horsepower. 

With their lighter weight contribu- 
ting to faster vessel speed and shal- 
lower draft the new models are 
especially suited for use in vee-drive 
yachts and crew boats serving off- 
shore oilwell drilling rigs. 

The engines compare in weight 
with the Division’s 4 and 6-cylinder 
inclined models and with Houdi 
dampers installed as optional equip- 
ment match the inclined engine rat- 
ings of 151 and 235 hp at 2300 rpm. 
The new engines are available in sin- 
gle units or matched pairs. 


(192) Bottom-Hole Rodless 
Pump Is Operated 
Hydraulically 

Sargent Engineering Corporation 
is offering the oil industry a bottom- 
hole hydraulic rodless pump that is 
said to be proving highly efficient 
and economical, even in whipstocked 
or extremely crooked holes. Instal- 
lation of the Sargent Rodless Pump 
means, in effect, taking the long- 
stroke pumping unit from the top of 
the hole and placing it at the bottom, 
where it is operated hydraulically, 
without the need for sucker rods, the 
manufacturer states, eliminating rod 











problems and tubing wear. 

The new Sargent Rodless Pump 
is energized by crude oil under pres- 
sure, provided by any suitable prime 
mover situated at the surface. The 
design requires minimum operating 
pressure for a given pumping depth 
and production capacity. The hy- 
draulic mechanism is designed to 
prevent “hydraulic locking” or neu- 
tral positioning at any point in the 
pump cycle. 

Correct spacing of the traveling 
and standing valves, together with 
the long pump stroke, yield an ex- 
tremely high compression ratio. 
This, in turn, reduces gas-lock dif- 
ficulties. The long stroke results in 
fewer pump cycles for a given pro- 
duction rate. And since the spacing 


UPPER PISTON ROO —LEL Stain) § 
POWER ON 
EXHAUST PORTS 








ROD SEAL 


PORT ALIGNMENT ' 
POINT (SHUT-OFF) | 


POWER PISTON ———— 


ENGINE WORKING BBL — 


HYDRAULIC 
ENGINE VALVE 


DOWNSTROKE 





PORT ALIGNMENT 
POINT (LIFT) 


ROD SEAL 


PRODUCTION = 
EXHAUST PORTS 








LOWER PISTON ROD — 


PRODUCTION PUMP ___] 
WORKING BBL 


TRAVELING VALVE 


PRODUCTION PUMP 
STANDING VALVE 








of the valves is taken care of at the 
time the pump and unit are assem- 
bled in the shops, no guess work is 
necessary during field installation or 
operation. The pump unit can be 
surfaced whenever desired, merely 
by turning a valve. 

Sargent Engineering Corporation, 
2533 East 56th Street, Huntington 
Park, California. 
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(190) Electric Bottom Hole 
Heaters Result in 
Greater Production 

During recent years there has 
been a constant search for new ways 
to heat the production zone or zones 
in an oil well to increase the produc- 
tion of paraffin base and lower grav- 
ity asphaltic base crude oils. After 
many years of research and develop- 
ment and years of actual field work, 
it has been established that heat 
usually gives a greater yield of oil 
and improves the pumping and han- 
dling properties, especially for the 
heavy viscous crudes. 

Thermal Activators, Inc., of Sau- 
gus, California, has developed the 
Thermactor bottom hole heater, 
which delivers heat only to that part 
of the well that produces the oil. This 
electric oil well heater delivers heat 
to the formation adjacent to the 
liner, melts the waxes, resins, gums, 
asphaltenes, and reduces the viscos- 
ity of the heavier crudes, allowing 
full flow into the well. These heaters 
have been installed in oil wells from 
400 to 5000 ft deep and effectively 
heat producing zones up to 400 ft 
of perforations, it is stated. 

The Thermactor heater element is 
pure resistance type non-inductively 
wrapped and is designed for a maxi- 
mum safe operating temperature of 
350 F, which is below the carbon 
forming temperature of crudes. 

The heater cable is a three wire 
conductor properly sized to the 
heater and the well depth to give 
maximum efficiency. The cable is 
spliced to form a continuous length 
from the heater to the surface con- 
troller. The cable is strapped to the 
tubing with stretched metal bands 
and leaves the casinghead through 
opening equipped with a packing 
gland that seals against normal pres- 
sures, 

The heater is equipped with an 
automatic controller, which is lo- 
cated on surface near pumping panel 
and has a combination magnetic and 
fused switch or multi-breaker to 
which a cycling timer has been 
added. Each well has a different heat 
requirement so that the minimum 
“on time” of electrical energy is util- 
ized to obtain the maximum oil pro- 
duction. The cycling timer can cycle 
any fraction of an hour from 5 min- 
utes “on” to 55 minutes “off,” or 
55 minutes “on” to 5 minutes “off”. 

The heater is attached to the bot- 
tom of the tubing when going back 





into a well. The pump is usually sit- 
uated at the top of liner and produc- 
tion area. A perforated nipple is 
placed directly under the pump so 
that oil inside the heater, which is 
warmer, will flow up the tubing, 
through perforations, and down out- 
side to heat the production area. 
There are no moving parts to the 
heater and when once installed the 
operation is continuous. When heat 
is indicated in a well, the increased 
yields become evident in from a few 
hours to a few days and the increase 
is maintained over several years. 





Some wells have three years contin- 
uous production record at double the 
“pre-heating” yield. An average of 
15 heaters gave an increased aver- 
age of 225 per cent. 

The heaters are produced for dif- 
ferent heat output, namely, 35,000, 
50,000, 70,000, and 135,000 Btu 
per hr. In diameter they are 4 in 
OD for 6%-in. liners and longer, 
and 3%-in. OD for 5-in. and 5'2- 
in. liners. They vary in length from 
20 to 34 ft and operate on 3-phase, 
440/480-volts. The 70,000 Btu 
heater draws 27 amp at full load. 
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Field Tested & Proven 
eeethe Merla Type “C” 


Gas Lift Valve 


A modern gas lift valve 


featuring: 


Single element construction 
No bellows 

No springs 

Carboloy valve 


Nylon valve seat 

















Nylon back check 


Few working parts — low 
repair cost 


Adaptable for intermitting and 
continuous flow operation 


Available for conventional or 
wire line retrievable 
installations 


High differential pressures do 
not affect operation 


MERLA TOOL CORP. 01-1754 + 80x 2576 
DALLAS, TEXAS 


For complete data on this new gas lift valve contact your nearest Merla representative 


listed below. 
Corpus Christi, Ph. 3-4489 — Odessa, Ph. 7-3568 — Houston, Ph. Olive 2641 — Lake Charles, Ph. 
6-8264 — Lafayette, Ph. 4-1824 — New Iberia, Ph. 2-3626 — Wichita Falls, Ph. 2-8584 — Abilene, 
Ph. 2-533] — Shreveport, Ph. 5-3701 — Oklahoma City, Ph. Melrose 2-6983 — Farmington, New 
Mexico, Ph. Davis 5-3123 — Casper, Ph. 2-2689 — Calgary, Canada, Ph. 3-3446 
Caracas, Venezuela, Ph. 57.092. 
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American Plant Equipment Com- 
pany, New York City, announces 
successful completion of field tests 
with a new pilot filter, designated 
Pronto-Junior. This fully enclosed 
miniature pressure filter is used for 
filtration research, and for the de- 
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(281) Miniature Pressure Equipment 
For Specific Filtering Rates 





with 24 by 110 Dutch weave metal 
cloth, bound in U-shaped leaf 
frames. The leaf outlet nozzles are 
sealed by “O” rings like those used 
on hydraulic equipment, and are 
provided with tie-grooves for instal- 
lation of textile fabrics. The ports of 


Pronto-Junior miniature pressure filter, disassembled. At right are the three leaves 
mounted on the base plate; note combination stud support and inlet pipe, with feed 
ports facing outward; at left are shown the tie-rods, the stainless steel shell, and the 


cover plete. 


termination of filtration characteris- 
tics needed for production filter 
selection. 

The equipment was designed to 
obtain the specific filtering rates of 
liquids in gallons per minute per 
square foot, the variation of flow 
rate as a function of the differential 
filtering pressure and the throughput. 
Filter cake density and cake wash- 
ing efficiency can be determined also. 
This unit is designed for precoat fil- 
tration using diatomaceous earth and 
similar materials, but can be em- 
ployed for evaluation of filtration 
fabrics, which sometimes eliminate 
the need for precoating. This port- 
able filter can be set up in the plant 
to filter the liquids as they are proc- 
essed, or can be located in the 
laboratory. 

The unusual design of Pronto- 
Junior permits the use of one, two, or 
three vertical filter leaves. With three 
identical leaves, spaced at 1'-in. 
centers, a net filtering area of 1 sq 
ft is provided. The leaves are covered 
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the unfiltered liquor feed pipes face 
away from the leaf surfaces, pre- 
venting cake erosion. The unit is con- 
structed of stainless steel, with Type 
316 stainless steel used on all liquid 
contact parts. It is suitable for a 
maximum working pressure of 80 
psi. The closure permits the use of 
du Pont Teflon or the conventional 
Neoprene gasketing usually installed. 
All major pipe connections are in the 
base plate so that the unit can be dis- 
assembled quickly by removing the 
four nuts from the tie-rods. The filter 
has an overall height of about 16 in., 
and a shell diameter of about 6% in. 


(277) Hoist Hooks and Wire 
Rope Clips High 
In Tensile Strength 
A new line of drop forged “non- 
sparking” hoist hooks and Safety 
“Fist Grip” wire rope clips is being 
offered by The Thomas Laughlin 
Division of American Hoist and Der- 
rick Company, Portland, Maine. 
The hooks and clips are forged 
from Duronze III, having an ultimate 








Safety hook. 


tensile strength of 90,000 psi. In ad- 
dition to the “non-sparking” feature 
this bronze is high in acid and cor- 
rosion-resistant qualities. 

The hooks are available in shank 
and eye patterns, in both regular and 
safety types. The safety latch, spring, 
rivet or bolt and nut are also of non- 
sparking bronze. They are forged in 
the manufacturer’s regular dies so 
are of conventional shapes and sizes. 

The shank pattern “non-sparking” 
hooks can be obtained from hoist 
and crane manufacturers with shanks 
machined to fit old hoists or supplied 





Wire rope clip. 


on new hoists that are designed for 
non-sparking or corrosion-resisting 
application. 

The eye or shank pattern can be 
used on various types of wire rope 
slings. 

The Safety “Fist Grip” wire rope 
clips are supplied in %4 to 3% -in. rope 
sizes. They have the same dimen- 
sions as the manufacturer’s galvan- 
ized steel clip. 
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(142) Stick Form Corrosion 
inhibitor For Use in 
Packed-off Wells 


















Corporation, Philadelphia, Pennsyl- 
vania, including a 72-ft diameter by 
19 ft 6 in.-high reactor unit designed 
to handle 5840 gpm, now in success- 
ful operation in a large oil field in 
Texas. The unit, serving one of the 
largest oil field water injection op- 
erations in the country, produces a 
very clear settled water having a 
turbidity of only 1 to 2 ppm. After 
initial adjustments, the reactor and 
filters are reported to handle water 
conditions without difficulty. 

It is important to use very clear 
treated water for injection purposes 


because any suspended matter o1 
impurities in the water that would 
form precipitates would clog the 
pores in the oil-bearing forination 

This Cochrane reactor features 
an agitator that covers the entire 
bottom of the mixing zone, separate 
sludge concentrator, and a radiating 
horizontal flow from the central port 
that allows the finer particles to fall 
out before the water reaches the 
launder. 

Design of this Cochrane unit is 
said to provide 15 to 20 per cent 
greater area for given diameter. 











ad- National Aluminate Corporation, | 
ure has announced a new stick form cor- | 
-Or- rosion inhibitor for oil and gas wells, 
designed particularly for use where 
ank corrosive attack must be stopped in| 
and packed-off wells. Application of con-. 
ing, ventional liquid inhibitors to packed | 
on- wells is a difficult, time-consuming 
d in and uncertain process. The new stick 
- $0 inhibitors can be dropped directly 
7es. down the tubing with the aid of a 
ng” simple stick lubricator attachment. | 
cist High density, bullet-nosed sticks | 
inks easily penetrate fluid and fall to the | 
lied well bottom. 


Nalco 162 sticks, 1% in. in diam- 
eter and 17 in. long, are offered in 
LT, MT and HT grades for wells 
having low, medium or high bottom 
hole temperature. Each stick con- 
tains organic type corrosion inhib- 
itors in an amount equal to those in 
one quart of Nalco 162 liquid corro- 
sion control treatment. As the stick 
slowly dissolves at well bottom, in- 
hibitor is carried upward by the pro- 
duced fluid, coating the tubing with 
a tough protective film that resists 
corrosive attack. 





1 for 
sting (191) Reactor Provides Clear | 
Water For Oil Field 

n be Injection Plant. 
rope A relatively new application for 

teactors of the solids-contact type 
rope has been found for pre-treatment of 
rope water used in water injection in the, 
met- oil fields to increase recovery. Sev- 
lvan- eral such installations have been an-| 


nounced recently by the Cochrane’ 
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with the BOWEN 
TYPE “D” 
INTERNAL CUTTER 


The Bowen Type‘D’ Internal Cut- 
ter is a precision tool for cutting 
casing, drill pipe and tubing. Ideal 
for use with Bowen Spears for all 
types of cut-and-pull operations. 
It is also ideally suited for use in 
a string that includes a Bowen 
Spear and a Bowen Jar for “‘cut, 
pull and jar”’ operations. Simple 
to operate and won’t slip down 
pipe after cutting begins. With- 
stands operating stresses at all 
depths. Can be set and released as 
often as desired without coming 
out of the hole. — 





Nia : 








OPERATIONAL ADVAN 


Following each cut, simple elevation 
cutting string will restore the Type ‘‘D" Bow 
Internal Cutter to its running-in positi 
thereafter it may be either raised or lower 
additional cuts. 





All the cutters have knives which are des 
for great expansion. Under adverse condit 
this great thrust on the part of the Knives 
proves to be the deciding tactor in the succe 
ful completion of the internal cut. However, tt 
Cutter is equipped with stops which easily « 
be adjusted to contro! the extent of the tt 
of the Knives. This feature enables the operat 
to cut an inner string without danger of da 
ing an outer string. 


MAINTENANCE ADVAN 


No special tools (that might easily get 
placed) are required to service Type ‘‘D’’ Bow 
Internal Cutters. When the necessity a 
Knives, Slips or Friction Springs can be 

and easily changed at the rig floor 


a 


No special adapter is needed to asse 


HAFTREHTSO FOR 


} collar finder on a Type “D'’ Bowen Inte 
Cutter. The required connection is furnished a 
standard item in the tail nut of every Cutte 
Only ten sizes of Type “D'’ Bowen Inte 
Cutters are required to cut every size and ty 
of pipe from 2” tubing through 20” casing a 








only six different sizes of Knives are sj 
through the ten sizes of Cutters. Since 
Knives-represent the spare parts that must t 
most heavily stocked, standardization of tt 
Type “D” Internal Cutter results in considerat 
saving to the customer in this regard 


Write for a free copy « 
Bowen’s operation and 
instruction manual 
which tells of greate 
service and satisfaction 
to be obtained from 
BOWEN INTERNA 
CUTTER 





MAIN OFFICE AND PLANT: 


11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS. CALIFORNIA 
EXPORT OFFICE: 
30 ROCKEFELLER PLAZA 
\ NEW YORK CITY, NEW YORE 
x 


PORT REPRESENTATTVE VAL & WITTICH TR 
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The Grant Oil Tool Company has 
introduced two new tools to its line 
of drill string stabilization equip- 
ment. Both tools make it possible to 
increase the weight on bottom with- 
out increasing deviation making pos- 
sible a faster rate of penetration. The 
Grant Cushion Stabilizer consists of 
a body and a mandrel. The body acts 
in the same manner as a rotary sub- 
stitute, having upper pin or box con- 
nections for engagement to the drill 
string. The mandrel is manufactured 





JENSEN 
JACKS 





DESIGNED FOR 
RELIABLE SERVICE 


Every feature of a JENSEN JACK 
is carefully designed to afford 
trouble-free service. Heavy welding 
on base, post and beam. . . double- 
tapered roller-type bearings . . . pre- 
cision shaved gears... oil bath lu- 
brication — these are only a few of 
the many construction and design 
features that make JENSEN 


JACKS the most reliable you can 
buy. See your JENSEN Dealer or 
write us a letter for complete infor- 
mation. 





JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A. 


Export Office: 25 Broad St., New York City 
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(146) Drill String Stabilization Tools 
Added to Grant Line 


For more information on products see Page E-25 





with an upper pin connection which 
mates with the box connection in the 
body and a bottom pin or box con- 
nection as required. The diameter of 
the upper part of the mandrel is the 
same as the inside diameter of the 
rubber boot or boots that are used 
with the tool. Boots are supplied in 


either 9 in. or 12 in. lengths. In the 


event of a washover job, the unique 
design of the metal sleeve in the boot 
provides a means of locking the boots 
to each other and also to the wash- 
over lock that is machined on the 
mandrel. This means that the boots 
will not turn but will remain locked 
thus enabling the operator to wash- 
over. Under normal operating condi- 
tions, the boots do not turn in the 
hole but act like a journal bearing 
centering the drill collar in the hole. 

The Grant Drilblade Stabilizer js 
designed to give drill string stabiliza- 
tion both for straight hole drilling 
and for controlling angle in deflected 
holes. The tool consists of a body 
manufactured from select heat-treat- 
ed alloy steel and three soft steel 
blades that are hard-faced with tung- 
sten carbide to provide a longer 
wearing surface. The three soft steel 
blades are inserted in the body in 
tapered slots and are locked in place 
to minimize possible loss in the hole. 
Rotation of the drill string tends to 
tighten the blades in the body and 
yet they are easily removed on the 
rig floor. 


(150) Pump Pressure Recorder and 
Indicator for Acidizing 


The Martin-Decker N-351 pump- 
pressure recorder and indicator is 
designed for acidizing and other oil- 
well-treating processes. The two 10,- 
000-lb-capacity gages simultaneous- 
ly indicate casing and tubing pres- 
sures, while the two-pen recorder 
makes a permanent record of the 
twin operations. The unit is also 


availabie in 6VUUU- or 15.UUU-Ib. ca- 


THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 






pacities. 

For cementing operations, Model 
M-365 is recommended. The M-365 
is similar in design to the N-351 ex- 
cept that the diaphragm protecting 
units are installed on the ends of the 
connecting hoses, rather than in the 
instrument itself. 
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(120) Alloy Steel Valve for 
Mudlines in Drilling 
Mudwonder, an alloy steel valve 
designed primarily for mudlines on 
oil drilling rigs and abrasive fluid 
applications in industry, was recent- 
ly introduced in the oil field by Ed- 
ward Valves, Inc., East Chicago, 
Indiana, subsidiary of Rockwell 

Manufacturing Company. 

This new Rockwell-built valve is 
the result of 442 years research and 
21 months testing on rotary drilling 
rigs in Oklahoma, Texas, and Lou- 
isiana. Unique designs permit selec- 
tion of materials best suited for each 
individual part to increase service 


liie and reduce maintenance costs. 
Fewer wearing parts and _ inter- 
changeability of wearing parts be- 
tween pressure classes reduces in- 
ventory requirements. 

Easy disassembly and reassembly 
makes inspection or part replace- 
ment in the field possible in less than 
five minutes without disturbing pip- 
ing hook-ups, thereby cutting costly 
downtime. 


(285) Tubing Tong Remains 
On Pipe, Saving Time 
By remaining on the pipe for an 
entire trip, the Foster hydraulic tub- 
ing tong eliminates time lost in put- 
ting tongs on the pipe and removing 
them. In so doing, it reduces break- 
out and make-up time ta one-third of 
that formerly required, according to 
the manufacturer, Foster Cathead 
Company, Wichita Falls, Texas. 
Break-out time is reduced to 7 sec- 
onds, make-up time to 5 seconds. 
The Foster tubing tong is counter- 
balanced when. installed, and is 
moved up and down with practically 
no effort, to permit the unlatching of 
the elevators. Fatiguing labor is elim- 
inated, and the crew works faster, 
more efficiently, it is pointed out. 
The tubing tong offers the ultimate 
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in safety as there are no exposed 
moving parts in which the crew might 
become entangled and injured, ac- 
cording to the maker. 

One of the most outstanding fea- 
tures of the tong is that a fixed tight- 
ness can be made on every joint. If 
the operator desires the pipe made 
up with 500, 700, or 1000 ft-lb, a 
special valve on the hydraulic line 
can be set so that every joint in the 
string will be made up to that tight- 
ness, no more no less. 

The tubing tong has a low speed 
of 25 rpm and a torque of 4000 ft-Ib 









NOBODY... 
BUT NOBODY 


BUT... 


For Cable 
Tool data 
and cata- 
log see 
your 
Spang 
dealer or 
write to: 


DEPT. 0-7 « 








and a high speed of 100 rpm and a 
torque of 1300 ft-lb. The low speed 
seldom, if ever, would be needed 
except to break out the joint. By 
means of a double multiple disc fric 
tion clutch the operator is able to 
move instantly from low speed to 
high speed without cutting off the 
power. 

The dogs are specially designed to 
grip any diameter tubing from 2% 
to 3%-in. OD, without changing 
dogs. Tubing marking is reduced to 
a minimum. Inserts may be turned 
over for double life. 


PAN” 


makes a completely 


weldless 


alloy-steel 


jar 


drills up to 4 
times more 

footage-with 
fewer fishing 


jobs 


BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of Cable 
System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blast Holes. 
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(227) Packaged Cathodic 
Units for Treaters 
Cathodic Protection Service of 
Houston, Texas offers packaged 
cathodic protection systems for oil- 
field brine handling and treater 
equipment. Alternate systems are of- 





fered: (1) the rectifier-graphite 
anode type of a-c power is available, 
and (2) the magnesium anode type 
for non-electrified areas. 

The standard 6-v, 15 amp selen- 
ium rectifier (HTR-3) has three in- 
dividually controlled circuits for 
proper division of current to graphite 
anodes mounted in the several com- 
partments of a treater, precipitator, 
etc. Current in the individual circuits 
is measured by the single rectifier 
ammeter. A voltmeter registers over- 
all impressed potential. Rectifiers 
have weatherproof cases and are 
wired for 110/220-v or 220/440-v 
single phase. For single compartment 
vessels, a similar single circuit recti- 
fier is available (HTR-1). 

Both graphite and magnesium 
anodes are mounted on externally 
coupled heads, using plastic insul- 
ating spacers to prevent wasteful 
anode undercutting. Mechanical de- 
sign is such that installing and serv- 
icing these anodes is easily accomp- 
lished. Internal supports are unneces- 
sary. A simple “hot-tap” tool permits 
installation without gas-freeing the 
vessel. 

Standard graphite and magnesium 
anode sizes are 3 x 3 in. (HTGA-30 
and HTMA-30, respectively) weigh- 
ing 14 lb and 3 by 60 in. (HTGA-60 
and HTMA-60, respectively) weigh- 
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Protection 


ing 28 lb. Magnesium anodes are 
cast on solid deformed-surface steel 
cores, eliminating high resistance 
connections and improving anode 
efficiency. 


Standard designs now cover equip- 
ment marketed by major tank com- 
panies, and vessels can be factory 
equipped with either complete cath- 
odic protection systems or with only 
anode mounts. 


(279) Ball and Seat Valve 
For Oil Well Pumps 

A new ball and seat valve for ojj 
well pumps has been marketed by 
Harbison-Fischer Manufacturing 
Company of Fort Worth, pioneer 
manufacturer of oil well sub-surface 
pumps, balls and seats, and related 
production equipment. 

The new valve is called DuMore. 
and it is corrosion-proof, non-mag- 
netic, not affected by high tempera- 
tures, and is particularly suited to 
highly abrasive fluids, the firm says, 

DuMore is an alloy that approaches 
the hardness of tungsten carbide, yet 
it is not brittle, and therefore resists 
wear even under the hardest pump- 
ing conditions. 


, 


(144) Longest Offshore Drilling Tender 


Ready for Service 
The Drilling Tender J. C. Craig is 
the first of four $1,500,000 drilling 
tenders to be constructed by the Lev- 
ingston Shipbuilding Company for a 
joint offshore venture known as the 
CATC Group. Members of the 
CATC Group, each with a 25 per 
cent interest, are Continental Oil 
Company, Atlantic Refining Com- 
pany, Tide Water Associated Oil 
Company and Cities Service Oil 
Company, with Conoco being the 
operator for the group. 








J. C. Craig is the first non-self pro- 
pelled drilling tender to be built in 
Texas and is the largest and heaviest 
of its type to be constructed. Its 
name honors the production super- 
intendent of the Continental Oil 
Company, Marine Division. It is 260 
ft long, 54 ft wide with a hull 16 ft 
3 in. It was built to class under the 
rigid inspection of the American Bu- 
reau of Shipping, the United States 
Coast Guard, and to conform with 
the requirements of the United States 
Public Health Service. 
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Emsco’s newest pumping unit, the 
|3-DE-80-F, is designed for shallow 
to medium pumping. This new unit 
completes a revision of the entire 
line of Emsco unit pumpers, accord- 
ing to T. H. Fraser, production 
equipment manager for The Conti- 
nental Supply Company, Dallas, 
Texas. 

In the new unit design there are 
numerous outstanding improve- 
ments. They include: Increased 
counterbalance effect, heavier center 
iron bearing increasing bearing life 
from approximately 25,000 hours to 
more than 100,000 hours, and in- 
creased cable centers on the horse- 


head eliminating twining or raveling. 

In the Emsco API gear reducer, 
the high-speed shaft has been ex- 
tended completely across the hous- 
ing so that the bearings are rigidly 
supported in the sidewalls of the 
gear box. Leather-type oil seals have 
been completely eliminated. The 
bearing carrier castings have been 
designed with Labyrinth type seals 
that consist of machined grooves fit- 
ting closely to the shafts. 

The wrist pin bearing assemblies 
have been improved permitting serv- 
ice personnel to apply grease pres- 
sure to the outside end of the wrist 
pin for the hydraulic breakout, there- 
by providing a solid hub on the 
threaded end of the pin for shock 
application. 

The new 13-DE-80-F has an 80,- 
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(186) New Units For Shallow to Medium Pumping 


000 inch-pound torque rating and is 
equipped with a horsehead type 
hanger and rotary type counterbal- 
ance. It fully conforms to API spec- 
ifications. The walking beam has 
stepdown under the equalizer bear- 
ing to improve geometric efficiency 
of the unit. The Samson post is of 
four-legged derrick type construc- 
tion with widely spaced, rigidly 
braced legs, bolted to the main base. 

A positive lubrication system is 
used in Emsco’s new unit which has 
extreme structural strength and 
rigidity for the service intended. It 
also contains needle and roller bear- 
ing construction throughout. 





(274) Diffusion Pump 
For Vacuum Systems 

A versatile high-vacuum diffusion 
pump for moderate sized vacuum 
systems has been announced by the 
Equipment Division of National Re- 
search Corporation. The Model 
H-10-P pump is a 10-in. diam frac- 
tionating diffusion pump that can 
also be used as a booster pump. 
When using Narcoil-40 pump fluid, 
the pump has a speed of 1700 liters 
per second in the pressure range 
from 5 x 10°' to 5 x 10~° milli- 
meters of mercury and has a 
throughput of 3800 liters per sec- 
ond at 10 microns. It blanks-off be- 
low 1 xX 10°° mm Hg and has a 
maximum tolerable forepressure of 
200 microns. 

The H-10-P pump operates as a 
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booster pump when Narcoil-10 is 
used as the pumping fluid. Pumping 
speed at 1 micron is 2000 liters per 
second and the pump has a through- 
put of 6000 liters per second at 10 
microns. Blank-off is better than 1.5 
< 10-* mm Hg and maximum toler 
able forepressure is 400 microns. 

This pump is available through 
Naresco Equipment Corporation, 
sales subsidiary of National Research 
Corporation, 160 Charlemont Street 
Newton Highlands 61, Massa- 
chusetts. 


(343) Electric Bottom-Hole 
Heater 

An electric oil well formation 
heater has been developed by the 
Westinghouse Electric Corporation, 
to revive or improve oil production 
from paraffin plugged wells. The 
new bottom-hole heater assembly is 
threaded into a joint of tubing and 
lowered into the well. Succeeding 
sections of pipe are added at the 
surface until the heater reaches the 










ean SINGLE CONDUCTOR CABLE 
PIPE 
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CLAMP TO HOLD 
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= 
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' 
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desired depth. A single conductor 
cable to power the heater is clamped 
at intervals to the outside of the 
tubing as the heater and tubing are 
lowered into the well. The heater 
consists of four steel-sheathed Corox 
elements supported at the top by a 
steel terminal box and at the bottom 
by a protective steel nose. Each 
heater is grounded to the bottom 
steel nose, thus, power is returned to 
the surface through the tubing. The 
Corox element heaters can be varied 
in length from 4 to 14 ft to provide 
5, 74%, 10 or 20 kw output. 
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(195) The “Petroleum Navy’”’ Develops an Air Arm 








Hawk Helicopters service of Corpus Christi services Western Natural Gas 
Company’s wildcat offshore operation near Palacios, Texas, with one of its 
two Model 47G Bell helicopters. Landing platform measures only 16 ft 
by 16 ft. 


More than one large oil company 
is “going down to the seas” and get- 
ting its feet wet in the unending 
search for black gold. 

No sooner had the controversial 
Texas tidelands ownership question 
been settled than a strange armada 
shoved off from coastal waters and, 
under the protective screen of heli- 
copters, streamed out into the Gulf 
of Mexico. 

One of the “petroleum navy’s” 
most imposing teams afloat is “Mr. 
Gus,” a new $3.5 million mobile 
drilling platform, and a three-place 
Bell helicopter. The huge twin- 
hulled platform combines the mo- 
bility of a drilling barge with the 
stability of an offshore fixed plat- 
form, while the helicopter serves as 
a speedy artery of communication 
and transportation. 

First of its kind capable of drill- 
ing in 100 ft of water, “Mr. Gus” 
is a self contained operation consist- 
ing of a complete drilling rig, a 
service platform with living quar- 
ters for 31 men, storage space for 
their equipment and supplies, and 
its own helicopter landing platform. 
Owned and operated by the C. G. 
Glasscock Drilling Company of 
Corpus Christi, the mobile rig is 
leased by Shell Oil to drill a wild- 
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cat well five miles off the coast of 
Texas. 

The float-equipped Bell helicop- 
ter is chartered by Glasscock from 
Hawk Helicopters of Corpus Christi 
and supplies a ready answer to one 
of the big problems associated with 
offshore oil work — that of person- 
nel and emergency transportation. 

Although heavy equipment must 
be moved by boat, key personnel, 
supplies and vital repair parts are 
expedited to the offshore platforms 
by the helicopter. All deliveries are 
made directly to the barges, which 
have their own heliports; however, 
the float-equipped Bell machine can 
land on water whenever necessary. 

Besides the helicopter contracted 
by C. G. Glasscock Drilling, Hawk 
Helicopters’ other Bell 47G is leased 
for 24-hour service by the Western 
Natural Gas Company for its drilling 
operations on a well off the Texas 
coast from Palacios. 

Magnolia purchased its own 
Model 47G Bell helicopter last year 
and put it to work immediately serv- 
icing its wildcat offshore operation 
nine miles out in the Gulf from Sa- 
bine Pass. Supply and crew boats 
have to follow a dog-leg course total- 
ing approximately 35 miles from 
shore-base headquarters to the sta- 






tionary platform. A one-way boat 
trip takes as much as two and one 
half hours. The helicopter can make 
the round trip to the offshore Tig 
and back in 24 minutes compared to 
the five hours required by surface 
craft. 


(106) Latch-On Stabilizers 
Hold Casing Away 
From Formation 

B and W latch-on stabilizers hold 
the casing away from the formation 
a distance equal to the lift of the sta- 
bilizer ribs. For a good cement seal, 
it is necessary to move the casing 
during the cementing operation to 
scratch the mud cake and gelled 
mud from enlarged portions of the 
hole and to prevent channelling so 
that an effective cement seal is ob- 
tained entirely around the casing. 

As casing is moved, either by rota- 
tion or reciprocation, it must be held 
away from the formation so that 
ascending cement slurry spreads 
evenly around the casing and does 
not channel upward along one side 
of the hole. 

Latch-on stabilizer has a well-bal- 
anced design, company says. The 
end collars are strong, die-formed, 
and include sturdy hinged construc- 
tion, multiple shear points and spe- 
cial high tensile steel pins. Ribs are 
formed to furnish smooth running, 
plenty of strength to hold the casing 
away from the formation, and are 
also designed to aid in the proper 
conditioning of the hole for cement 
placement. 

Hinged construction permits the 
device to be mounted over the cas- 
ing couplings at the rotary table as 
casing is run. They can also be 
mounted around welded stop rings 
placed at any position along the cas- 
ing joint. 
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(108) Hydraulic Flow Line 
Valve Aids In Preventing 
Blowouts 

Shaffer has introduced its flow 
line valve, a hydraulically actuated 
gate valve to control high pressures 
which may threaten to blow out the 
flow line. 

By using a Shaffer hydraulic flow 
line valve, the same protection is af- 
forded the flow line as the Shaffer hy- 
draulic blowout preventer (gate) 
maintains on the well bore, company 
says. 

The flow line valve closes in sec- 
onds. Hydraulic fluid pressure acts 
in a direct line to move the ram 
across the inside diameter of the 
flow line and seal it closed. A lock- 
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ing shaft which protrudes from the 
end of the valve allows the ram to 
be closed manually by turning a 
handwheel. 

Shaffer lists the following advan- 
tages for its new equipment: It closes 
rapidly, is small and compact, all 
moving parts are inside the body of 
the valve except the end of the lock- 
ing shaft, and this shaft is protected 
by the extended cylinder head, and 
a specially designed valve seat keeps 
mud and cuttings from settling in the 
path of the ram. 
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(75) Hydraulic Crane For Materials Handling 








Ausun-western Company, Au- 
rora, suinois, has taken tne wraps off 
its new inaoor-outuoor hyuraulic 
crane, said to be a compieteiy new 
deveiopment in the materiais han- 
dung held. 

Comoiming the best features of 
crawler, truck, and erection cranes 
with those of industrial shop cranes, 
the new machine is self-propelled 
and hydraulically operated. Four 
functions are involved: turntable ro- 
tation, boom elevation, raising and 
lowering of cable and hook, and 
power extension and retraction of 
the boom. All movements, including 
steering, are hydraulically powered. 

The crane, although completely 
new to industry, is actually an adap- 
tation of a machine originally de- 
signed for use by the U. S. Navy. The 
lightweight, fast moving crane 
proved so successful that Austin- 
Western decided to make it available 
for civilian use. Before beginning 
production of the civilian crane, 
however, a comprehensive survey 
was conducted throughout industry 
by one of the nation’s foremost re- 
search organizations to determine 
the characteristics required in a 
machine of this type. 

After a complete analysis of the 
survey was made, the final features 
and specifications of the new crane 
were established. It was decided that 
features such as 360-deg boom ro- 
tation; 24-ft horizontal reach from 
center of rotation; 24-ft vertical lift 
from ground level to hook; ability 
to negotiate grades up to 20 per cent 
under full load, and 15 mph road 





speed, under full load, would make 
the hydraulic crane the kind 
machine that industry could utilize 
for its hundreds of materials han 
dling needs. The crane’s overall 
height of 9 ft and over-all width « 
8 ft were also established as a resul 
of the survey, which showed th: 
these dimensions would meet doo! 
and aisle requirements. 


(107) Portable Instrument For 
Use in Oil-Uranium 
Prospecting 


“The Model 118 Royal Scintil 
lator manufactured by Precision 
Radiation Instruments, Inc., is 
portable instrument for the dete 
tion and measurement of low levels 
of gamma radiation associated wit! 
oil field exploration and for uraniu: 
prospecting. 

The Royal uses a very large thal 
lium activated sodium iodide cry 
tal as its detecting element. This crys 
tal is 2% in. in diameter and 
optically coupled to a photomulti 
plier tube. An extremely fast count 
ing circuit together with the larg 
crystal make it possible for this in 
strument to count over 500,00! 
counts per minute in a one MR/HE 
field of radiation. The Royal is als 
a scaler. 

It is supplied with an extra mete 
and an extension meter cable. Th« 


extra meter can be mounted on the 
windshield of a car or plane or 01 
the clip connected to the instrumen 
carrying case. 
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(187) Automatic Switch 
Controls Liquid Level 
and Flow 

Control of liquid level and flow 
can be accomplished with the rede- 
signed Model DF-755 Automatic 

Switch, made by Frank W. Murphy, 

Manufacturer, Tulsa, Oklahoma. It 

can be used to shut down electric 

motors or engines. Applications for 
this unit include salt-water disposal 
and water-flood systems. It will auto- 
matically control liquid between se- 
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lected levels. In this type of installa- 
tion, it can be used to start a pump 
at one level and shut it off at another 
level. 

The switch is simple in design 
and easy to install. The control 
mechanism is sensitive and easy to 
adjust. It is factory adjusted to ope- 
rate at a level of 4 in. above the 
diaphragm on a rise in liquid level, 
and 2% in. on fall in liquid level. 

The switch is rated at 15 amp 
and 460 volts. The diaphragm is 
made of nylon and Buna § rubber. 
The switch is available in cast Ten- 
zalog or bronze, and in explosion- 
proof models. 


(123) Controlled Hydraulic 
Spring Action Featured 
in Hook 

One of the most important fea- 
tures of Hydra Hooks, made by Web 
Wilson Oil Tools, Inc., is the con- 
trolled, hydraulic spring action 
which avoids bouncing the tool joint 
pin in the box, thereby eliminating 
damage to the threads and sealing 
shoulders. One large drilling contrac- 
tor says that “wash-outs” have been 
reduced 70 per cent since Hydra 
Hooks were employed. 

The completely sealed-off body 
contains sufficient oil so that the rol- 
ler-type main bearing, the two main 
springs, and other internal moving 
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parts operate at all times in an oil 
bath. Not only is perfect lubrication 
thus obtained, but the life of all parts 
is greatly increased. 

An ultra modern, streamlined de- 
sign prevents hanging-up in the der- 
rick, overall length is held to a mini- 
mum, and even the smallest sizes 
have adequate weight to fall fast and 
free. There are no “load-carrying” 


“threads, and all Hydra Hooks are 


free swivelling whether loaded or 
unloaded. 

Manufacturers of several leading 
makes of traveling blocks are “unit- 
izing” their blocks with Hydra Hooks 
to reduce further overall length of 
the unit, and increase working space 
in the derrick. All popular makes of 








traveling blocks can be “direct-con- 
nected” to these modern hooks. 

Other features include: (a) Am- 
ple spring travel for easy spotting of 
the pipe; (b) protected mechanism 
that locks in eight different positions 
to prevent rotation while drilling; 
(c) automatic locking of the swivel 
bail in the hook when the load is 
assumed; (d) simple design, incor- 
porating far fewer parts than ever 
before; (e) strong, functional parts 
that greatly reduce the delays and 
expense of frequent replacement. 

Hydra Hooks are provided in 
seven different sizes, with rated ca- 
pacities of 40-tons, 65-tons, 100- 
tons, 150-tons, 250-tons, 350-tons, 
and 450-tons. 


(273) Drawworks Designed for 
Heavy Loads, Deep Drilling 


The Unit Rig and Equipment 
Company, Tulsa, Oklahoma, pre- 
sents its Model U-1220 drawworks, 
the latest of a series of Unit Rigs. 
Rated at 1200 to 2000 hp, it is de- 
signed for heaviest loads and deepest 
drilling, the manufacturer states. 

The U-1220 features a large drum 
(32%4-in. diam barrel by 57-in. 
long) and brakes (60-in. diam by 
10-in.), identical drum clutches (42 
by 12 Airflex, both with positive 
locks), and a high degree of parts in- 
terchangeability throughout the rig. 
The rig is framed in two sections, 
each less than 8 ft wide. The front 
section contains the drum, rotary 
shaft, controls, and auxiliary brake. 
The rear section contains the three 
speed transmission, cathead shaft, 
and optional sand reel, if required. 

The three forward drives and the 
sliding gear reverse in the transmis- 
sion combine with the two drum 
drives to give six forward and two 
reverse speeds at the drum. One re- 


verse and three forward speeds are 
available at the rotary, catheads, and 
optional sand reel. All hoisting drives 
use 134-in. pitch quadruple chain. 
The rotary and cathead drives use 
134-in. pitch double chain. 

One of the major design criteria 
for this rig has been ruggedness for 
long trouble free life. The U-1220 
drum shaft is 8.662-in. diam at the 
bearings, which are on 80-in. cen- 
ters. Both transmission shafts are 
6.693-in. diam at the bearings, which 
are on 691!2-in. centers. This com- 
bination of large shafts, large bear- 
ings, and short bearing center dis- 
tances is indicative of strength and a 
long life of trouble free operation. 

Special attention in the design of 
the U-1220 was given to its applica- 
tion to barge and off-shore drilling 
operations. Corrosion problems are 
held to a minimum with the protect- 
ing of all adjusting linkage and ex- 
posed hardware by special plating. 
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(52) Flexible Coupling Han- 
dles Misalignment 
The Ajax Dihedral Flexible Cou- 
pling has the ability to handle shaft 
misalignment offset, angular and 
end float up to 12 degrees, accord- 
ing to the manufacturer, Ajax Flex- 
ible Coupling Company, Inc., West- 
field, New York. The performance 
of direct-connected eqiupment where 
shaft misalignment results in exces- 
sive wear and breakdown is thereby 

being improved, it is pointed out. 

Ajax Dihedral design permits 
holding tooth clearance to lubrica- 
tion film requirements; more tooth 
area is in contact under misalign- 
ment. 

The load is distributed at the cen- 
ter of the teeth at point of greatest 
strength. Seals keep lubrication in 
and dirt out. Ajax Dihedral Cou- 
plings are made in standard sizes to 
fit shafts from ¥% in. to 11 in. di- 
ameter. 





{291) Zinc Coating Protects 
Steel Against Corrosion 

An inorganic zinc coating for pro- 
tecting steel against corrosion caused 
by severe weather conditions, high 
humidity, salt air, water, etc., is the 
product Dimetcote No. 3, produced 
by Amercoat Corporation, 4809 
Firestone Boulevard, South Gate, 
California. The coating material pro- 
vides a hard, tightly adherent film 
that does not chalk or break down in 
sunlight, and does not deteriorate 
with age, according to the manu- 
facturer. 

Dimetcote No. 3 is composed of 
two materials, a reactive liquid and 
a finely divided powder, which are 
mixed together before application. 
It requires no primer and one coat 
provides maximum corrosion protec- 
tion, it is stated. . 

As Dimetcote No. 3 provides a 
very hard, abrasion resistant metallic 
surface, little maintenance is required 
0 obtain many years protection 
against severe weather conditions, it 
is pointed out. Any break that might 
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be caused by accident or unusual 
abuse, unless extremely large, will be 
cathodically protected by the coat- 
ing remaining on adjacent areas. 
These breaks, however, may be easily 
repaired by brushing another coat 
over the damaged area. 


(2) Cementing Shoes, Collars 

Of All Metal Construction 
The all-metal float shoe and float 
collar, designed as Type “A,” devel- 
oped by Rector Well Equipment 
Company of Fort Worth, Texas, is 
the first cementing equipment of reg- 
ular design to offer the advantages 
of all-metal construction, which has 
been proved by years of service in 
Rector Fulbore cementing equip- 





Type ‘‘A’’ Float Collar 





\, AS 
Type ‘‘A”’ Float Shoe 


ment, it is stated by the manufac- 
turer. 

The internal parts of these shoes 
and float collars are made of a spec- 
ial aluminum alloy instead of the 
conventional cement or bakelite. 
This new aluminum alloy combines 
greater strength, machinability, 
abrasion resistance, and drillability, 
it is stated. 

The aluminum alloy has much 








greater impact, compression, tensile 
and shear strength than either ce 
ment or bakelite, according to the 
manufacturer. Being easily machin 
able, the aluminum alloy can be ma 
chined and ground to closer toler 
ances, insuring accurate fit in the 
shoe and collar body, as well as a 
smooth seating surface for the bal! 
and seat valve arrangement. As a 
result of this precision manufactur 
ing, operators are able to obtain 
precision performance for precise 
control of cementing operations, it is 
asserted. 

Due to its great strength, much 
less of this aluminum alloy is re 
quired in making-up the assembly 
which, combined with its easy drill. 
ability, permits it to be drilled out as 
fast, or faster, than any other type 
of construction. 

The float valve assemblies in the 
collars and shoes are hydraulically 
tested to pressures many times great 
er than those encountered in service 
They do not leak under high or low 
pressure. 


(74) Centrifugal Pump Features 
Greaseless Mechanical 
Seals 

The Marine Products Company of 

515 Lycaste, Detroit 14, Michigan, 

announces the introduction of its 

new Flomax 8 2-in. self-priming 
centrifugal pump. In cast-iron con- 
struction this new unit weighs only 

74 Ib, and delivers 8400 gal per hr 

at 25 ft total head including a 10-ft 

suction lift. The Flomax 8 is powered 
by a 4-cycle Briggs and Stratton en- 
gine with remote throttle control. 
This model is one of a complete 
new series of engine driven pumps 
featuring super-hard greaseless me- 
chanical seals, removable flanges, 
replaceable wear plates, and the ex 
clusive “open adaptor” construction 

The entire new line is available in 

cast-iron, bronze, and aluminum 

construction, 
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Dowell ‘‘Sandfrac” operation employing a Martin- 
Decker N-351 two-system, two-pen portable 
indicator-recorder. 
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Whether your production is deep or shallow, 
lores a HERCULES flowing or pumping, high or low pressure, mM 
for dual string or with Kobe or Reda pumps 


—you'll find HERCULES makes the tubing IS 

PRODUCT for and casing heads that are best fitted for each tr 

se. job. All are designed with safety, efficiency 

OIL PRODUCING CONDITION and economy in mind. They are manufac. Pl 

tured of finest materials and to the most ” 

exacting requirements in a modern plant 
specializing in oil production equipment. 
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@ Electron microscope, by which many 
problems in research in refining are solved. 


Wire ALL THE EMPHASIS ON PROCESS- 
ing and methods for the refining of 
improved products, all too often we 
fail to recognize one of the funda- 
mentals of this processing: Equipment 
Makes Processes Possible. 

The history of the refining industry 
is a history of processes that failed of 
fruition until metals, alloys, and de- 
signs of better equipment made those 
processes ‘click.’ And better products 
waited on better processes, which thus 
waited on better ‘tools,’ their design 
and utilization. The crude gasoline, 
kerosine, ‘stove oil,” and other prod- 
ucts of a half-century ago were fit 
companions to the engines, illuminat- 
ing units, and heating equipment of 
that day; neither progressed far with- 
out the other coming along, in the slow 
evolution of improvement. 

The writer walked into an old 
Pennsylvania refinery nearly 30 years 
ago, with the request to see the plant. 
The manager, one of the best known 
of all refiner executives of that time, 
gave consent readily but said, some- 
what deprecatively, “You're welcome. 
but we do not have a single fractiona- 
tor in the plant.” The ancient “goose- 
neck,” from shell still to water con- 
denser, still served to carry the vapors 
from batch distillation to segregate 
the various products of commerce. 
Within 5 years, the plant went into 


§ Equipment such as this determines 
octane ratings for super aviation gasoline, 
without which such products could not be 
made. 


As 
So 





Arch L. Foster 


Refining, Petrochemical Editor 


discard. In its place came a refinery 
that at that time was the most modern 
in that area; 70-ft towers equipped 
with the then ultra-new bubble trays, 
a pipe still the first in Western Penn- 
sylvania. Fractionated gasoline was 
here to stay! 

Among the first steps into the “un- 
known,” if not the first, was the inno- 
vation of a Mid-Continent refiner who 
borrowed one or more square, bolted- 
together, packed towers from the alco- 
hol industry to make better motor fuel. 
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EQUIPMENT Goes 
Goes REFINING 


Octane numbers were not yet heard of 
it was years later that Dr. Graham 
Edgar made his famous proposal that 
the then ‘new’ isooctane be used as a 
yardstick for the anti-detonation prop 
erties of motor fuels. H.U.C.R. (High 
est Useful Compression Ratio) and 
other designations were expressions in 
use in the effort to identify, define, and 
measure ignition quality. 

Even the production of better gaso 
lines could not be accomplished with 
any certainty until equipment, and the 
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@ Towers such as these separate many close- 
boiling fractions, using bubble and other trays 
to effect the separation. Butadiene plant, Texas 


Gulf Coast. 


process (method) of operating that 
equipment, got under way — the test 
method and engine assembly for de- 
termining anti-knock quality. 

Higher anti-knock quality than that 
inherent in the light hydrocarbons that 
make up straight-run gasoline could 
not be made until thermal cracking 
processes and equipment could be de- 
veloped. Long and arduous was the 
road from the Burton stills to our 
present cracking units. Here again 
the process waited on the materials 
of which the equipment was built. Car- 
bon steel would not stand the tem- 
peratures and pressures required to 
crack heavier oil satisfactorily. Pumps 
then in existence would not recycle oil 
to the cracking coils, or even handle 
preheated charge stock, for any ex- 
tended period without breaking down. 
Gradually the “hot oil pump” evolved; 
in alloys, 4-6 chrome, supported by 
¥Y2 per cent of molybdenum, came 
into being and use. Then came stain- 
less steel, of variable chromium con- 
tent, of course; but of the general 
range of 9-13 per cent Cr. Later so- 


C-20 


called 18-8 (18 per cent Cr, 8 per 
cent nickel), was the answer to the 
fervent prayer of the cracking superin- 
tendent, whose sales department de- 
manded ever higher octane ratings and 
whose general manager groaned at 
buying always more and more tubes to 
replace those blown out. 

Thermal cracking reached the height 
of its possibilities for higher octane 
ratings; then came the development of 
still another special “equipment” item, 
the catalyst for cracking oils. Intensive 
research brought out the several cataly- 
tic cracking and catalytic reforming 
processes now in use. The development 
of catalytic refining processes may be 
called the most important forward step 
in 20th century refining. But, like other 
processes, it waited on equipment, on 
materials development to make it pos- 
sible to carry out the reactions success- 
fully and economically. 

In catalytic cracking, numerous bot- 
tlenecks showed up. In the fluid pro- 
cess, wear and tear on lines that carried 
both catalyst and vapors bid fair to 
make the process inoperative until 
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means were found to reinforce these 
lines in order to reduce the severe wear 
to more economical rates so that the 
process could go on. Catalyst loss was 
a very serious item; plumes of gray dust 
showed for miles from the unit ex- 
haust line, carrying with them any 
possible profits. So came the cyclone to 
knock back these finely divided parti- 
cles, aided by the Cottrell precipitator, 
all to reduce catalyst loss to negligible 
amounts. Analogous problems arose 
and were solved in other cat-cracking 
processes. 

Recycling hydrogen-rich gases from 
the reforming of naphthas has been a 
problem, not unsolved it is true. Among 
the more recent developments, in the 
effort to eliminate heavy lubricating 
oil from compressors and thus from 
contamination of the recycle material, 
is the design of compressors in which 
pistons are composed entirely of car- 
bon. These operate in cylinders, the 
inside surfaces of which are polished 
to mirror smoothness, and compress 
the recycle gases that make cat-reform- 
ing practicable. Lubricating oil is not 
employed, and wear is reported to be 
‘negligible.’ 


Superfractionation 
As has been the case since the 
1920’s, separation of petroleum and 
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natural gas hydrocarbons on the basis 
of boiling point has been one of the 
major problems of the industry. In 
fact, for the last two years or more 
a special, non-profit organization, Frac- 
tionation, Inc., made up of 43 cooperat- 
ing member companies, is prosecuting 
intensively a far-reaching research 
program to improve fractionation 
methods. And, of course, a great part 
of that program is the testing of vari- 
ous equipment designs to determine 
what changes may be indicated to im- 
prove performance; to find any new 
design ideas, any new process routines 
that will give more precise separation 
than is possible with present methods 
and/or designs. 

To mention some of the newer tray 
designs now in use, some of which are 
being studied by the research group: 
The float valve Bubble Tray, a rather 
radical departure from the conven- 
tional bubble cap design. The float 
valve has a heavier and a lighter edge, 
covers a slot or opening in the tray, 
and pivots on the heavier edge by the 
vapors pushing up the lighter edge and 
thus bringing vapor and liquid into 
intimate contact. 

The Uniflux Tray, the fundamen- 
tal principle of which is a so-called 
“§ member,” which includes a vapor 
section and a trough section, one 
“wall” of the vapor section being 
slotted to promote intimate contact 
between vapor and liquid. Side wall of 
the trough section is placed within the 
slotted vapor section so that the slots 
are covered by liquid through which 
vapors must be forced for close con- 
tact. 

The Turbogrid Fractionating Tray 
has its entire surface filled by parallel 
strips with slots between and extending 
all the way across the column. Liquid 
splashes on the strips and down 
through the slots up through which 
vapors pass, exchanging heat and hy- 
drocarbons with the downcoming 
liquid. Normally no downcomers are 
employed with these trays. 

In recent years the simple perforated 
tray has again come into use, especi- 
ally in petrochemical operations, and, 
provided with more or less conven- 
tional downcomers, seems to give good 
results along with high tower capacity 
in many services. 

The Kaskade Tray (Benturi) and 
its third form known as the Flexitray 
are used widely in the petroleum re- 
fining, petrochemical, and chemical in- 
dustries. As the first name implies, the 
tray consists of a series of slotted cas- 
cades through which liquid and vapor 
are brought into turbulent mixing con- 
tact. The Flexitray uses a valve type of 
slot closure, which might be considered 
somewhat on the principle of the float 
valve tray. A floating or ‘free’ disk 
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covering a hole in the plate and held 
in position by strips fastened over it 
and to the plate permits vapor to 
push the disk off the opening and 
liquid to flow through and come into 
contact with the vapors in the con- 
ventional: manner. 


Many Small Stones Make 
Great Pile 

As is normally the case, any margin 
of progress is a history of numerous 
small gains continued and pyramided 
into what eventually become epoch- 
making advances. No brief summary 
can even list the many improvements 
in equipment and materials of every 
sort that make up the progress of the 
industry in recent years. Among some 
of these advances may be mentioned 
the use or adaptation of gas turbines 
to drive, for example, centrifugal com- 





pressors, especially for gas transmis 
sion. Last year a report on 40 such 
turbines by El Paso Natural Gas Com- 
pany showed that, not including fuel 
costs, the cost of operating turbines 
was only about one-third that of 
reciprocating compressor units. Fuel 
consumption was about 8000 cu ft of 
gas per horsepower per year for the 
turbine, with turbine efficiency being 
only about 27 per cent as against about 
35 per cent for the reciprocating unit 

“Molecular Sieves” is the term ap 
plied to a new development of syn 
thetic zeolite adsorbents in which ma 
terials of various metal oxides, etc. 
have a myriad of small pores or inter 
stices, normally containing water, but 
when dried these pores remain and 
will take up various molecular com- 
ponents of a stream preferentially. The 
action is two-fold: (1) The ‘screening’ 


* A catalytic cracker such as this, and its aux- 
iliary towers, exchangers, etc., uses most of the 
innovations. 

















@ Air coolers such as these make it possible to 
process raw materials in areas where little water 
for cooling can be had. 


action of the pores, by which molecules 
of a given size or smaller are adsorbed 
but large ones are not ‘caught,’ and (2) 
the adsorptive action of the crystals in 
taking up different molecules selec- 
tively. For example, with one ‘sieve’ 
with pores of about 4 Angstrom size, 
the ethane in an ethane-propane mix- 
ture will enter the pores; the propane 
molecules, being about 5 Angstrom 
units in diameter, are not captured by 
the smaller pores and thus pass 
through, leaving the ethane adsorbed, 
thus separating the mixture. 


Oil From Tar Sands 


Hundreds of billions of barrels of 
“oil” are found in various deposits in 
the world, half of the total being found 
in Canada and the United States. Can- 
Amera-Oil Sands Development, Ltd., 
which is working on the largest of the 
Canadian tar sands deposits, with 
headquarters at Bitumount, Alberta, is 
just now starting operations to recover 
the oil in the sands there that have 
been studied for several years by dif- 
ferent groups. A centrifugal unit that 
contains a layer of water with an added 
chemical, the nature of which is not 
yet disclosed, receives the tar sand 
mixed with a diluent; sand and diluent 
are thrown centrifugally through the 
water layer, leaving the oil behind and 
separated. The unit was designed by 
G. R. Coulson, Can-Amera’s chief en- 
gineer, and built by DeLaval, Pough- 
keepsie, New York. Oil recovery is 
said to be 98 per cent, sediment, water, 
and emulsion-free. Plans are afoot for 
2-unit banks, each bank to produce 
500 bbl of oil daily. Recovered oil is 
to be piped to Edmonton, after ‘cok- 
ing,’ for further refining. 
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Multiple-Effect Evaporators 


The special operation known as 
“multiple-effect evaporation” has been 
employed especially in the heavy 
chemicals industry for a generation or 
more, such as in caustic concentration 
and other operations. It has not been 
employed to any appreciable extent in 
the petroleum industry. Recently Royal 
Dutch-Shell has introduced this equip- 
ment and method in Holland, where 
a lubricating oil, deasphalting-decar- 
bonizing unit handling 12,000 bbl per 
day of lubricating oil distillate removes 
100,000 bbl per day solvent propane. 
The hot propane from one stage at a 
given pressure, which may be below 
atmospheric, serves as the heat source 
in the next stage operating at a lower 
pressure than the previous stage. 


Waste Water Cleaners 

“Dissolved air” is employed in the 
collection and removal of waste oil and 
other foreign matter from waste liquids 
in refineries. A special pump is em- 
ployed, into which is introduced a 
specific amount, such as 1-2 per cent, 
of atmospheric air under pressure such 
as 3 0 psig, which is said to go into 
“true solution” in the waste liquid. 
Through a “degasification and stilling” 
chamber, the mixture is then spread 
over a weir across the top of the inlet 
of the flotation chamber well above 
the level from which the cleaned water 
is drawn off. When pressure is re- 
leased in this flotation chamber the 
colloidally dispersed air coalesces with 
oil, greases, and other foreign matter, 
makes them lighter in specific gravity, 
and floats the mass on a float-discharge 
apron and thus into a disposal pit. 
Clean water is drawn off continuously 
for discharge. 


Clad steels are coming in for more 
uses, although not now a new develop- 
ment. Under corrosive conditions, such 
as uses of hydrofluoric and sulfuric 
acids in alkylation processes, it is found 
that clad steels employing chrome and 
chrome-nickel, as well as other corro- 
sion-resistant metals, as cladding are 
superior in strength, corrosion resist- 
ance, and economics to solid alloy 
equipment. Base metals can be made as 
thick and as strong as desired to with- 
stand thermal or pressure stresses at 
relatively low cost. Such clad steels are 
employed in catalytic cracking units in 
lines, reactors, fractionators, rundown 
lines, and tanks to resist both corrosion 
and erosion. 

Competitively, nickel plating to give 
corrosion-resistant surfaces over baser 
metal backing is coming to the fore. 
The layer of “noble” metal is laid down 
chemically instead of electrolytically, 
in uniform thickness and hardness, in 
any thickness wanted. It has zero poro- 
sity, the bond with the base metal is 
intermolecular, shows no ‘spalling’ 
even when pulled out to the yield point. 
Hardness averages 49 to 63 Rockwell 
C. The process is based on General 
American Transportation Corpora- 
tion’s Kanigen patents. Nickel catalytic 
reduction by sodium hypophosphite is 
the basis of the operation, which offers 
advantages for many process problems. 

Listing of all the important new de- 
volopments would require a volume. 
The items presented here are given 
merely to illustrate the multitudinous 
phases of progress in all these fields, 
in which, without exception, the ad- 
vances in process are determined in 
the last analysis by the perfection of 
equipment and of alloys, and materials, 
that withstand the process conditions 
imposed on equipment in order to ar- 
rive at the final answer — making 
economically a product that is an im- 
provement over the old, that does a 
job not possible with older products. 
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Rockwell Manufacturing Com- 
pany has introduced a new line of 
all-bronze Rotocycle meters spec- 
ially designed for services requiring 
all-bronze construction to avoid 
product discoloration and contami- 
nation and resist corrosion. 

The new meters include 2-in., 3- 
in., and 4-in. bulk-type models and 
?-in. and 3-in. tank truck models. 
Flow rates range from 20 to 500 


gpm. 


(325) All-Bronze Meters Give Added Protection 


compensators, impulse contactors, 
swivel adapters, and angle adapters. 

The new all-bronze meters incor- 
porate the same friction-free, “‘Flo- 
Ward” Rotocycle metering principle 
as Rockwell’s carbon steel stainless 
steel and cast iron Rotocycles. 

The manufacturer is Meter and 
Valve division, Rockwell Manufac- 
turing Company, 400 North Lexing- 
ton, Ave., Pittsburgh 8, Pennsyl- 
vania. 





The new line is especially recom- 
mended for metering alcohols, brine, 
water, ketones, organic esters, some 
mild acids, some beverages, sugar 
solutions, and syrups. 

Different grades of products can 
be handled at the same time through 
individual bronze Rotocycles in 
batching and blending operations— 
also bulk loading of tank cars, 
barges, and transport tank truck dis- 
pensing. 

Large flows up to 500 gpm can be 
shut off at a predetermined volume 
without harmful hydraulic shock 
when the 4-in. bulk type bronze 
Rotocycle is equipped with a special 
accessory, a 4-in. (No. 744) bronze 
multistage quantity control valve. 
Multistage valves can also be sup- 
plied with all other models in the 
new line. 

Other accessories available with 
the new line include: Rockwell re- 
mote registration systems for cen- 
tralized one-man metering control, a 
variety of reading registers, and 
Rockwell strainers, air eliminators, 
register extensions, temperature 
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(330) Constant-Flow Cooling 
Coil 

A new control principle allows 
longer compressor life and the use 
of a sensitive thermostat for rapid 
cycling and extreme close tempera- 
ture control with Blue M’s constant- 
flew portable cooling unit, which 
controls liquid temperatures below 
ambient to one degree centigrade. 

In Blue M’s constant-flow port- 
able cooling unit, the compressor is 
permitted to run constantly. (It is 
an accepted fact that repeated start- 
ing and stopping of a compressor is 
more detrimental than constant run- 
ning). Temperature of bath con- 
trolled through directional flow sole- 
noid valve and U. L. Approved 
Automatic Hydraulic Thermostat to 
+.15 C. When bath reaches required 
temperature, thermostat actuates 
solenoid valve, which in turn closes 
the line to main evaporator and di- 
verts refrigerant through auxiliary 
evaporator. 

Other construction features in- 
clude ample capacity Hermetic 
sealed compressor-condenser, rubber 
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encased armored flexible tubing con 
nection, 6 ft long, between compres 
sor and cooling coil for longer life 
and protection; nickel-plated heavy 
gage portable copper cooling coil: 
heavy steel construction cabinet, 
well vented, mounted on four bal! 
bearing casters for easy mobility. 

These units come in two standard 
sizes with 2400 and 1200 Btu capac- 
ity per hour at 40 F. All models fo 
110 volts 50/60c a-c operation 
They are made by Blue M. Electric 
Company. 


(163) Oscillographic 
Recording Systems 

The range of application of oscil 
lographic recording systems has now 
been further extended, with the ad- 
dition of six- and eight-channel 
models to the Sanborn “150” series 
systems. The complete “150” line 
now includes single-, two-, four 
six- «and _ eight-channel systems, 
adaptable to numerous recording re 
quirements by means of interchange 
able, plug-in preamplifiers or “front 
ends.” 

The eight channel system is com 
prised of two units: A Model 158 
1100 mobile cabinet containing an 
eight-channel recorder, control 
panel and four Model 150-200/400 
driver amplifiers with power sup 
plies; and a second mobile cabinet 
containing four additional driver 
amplifiers with power supplies, a 
sliding shelf and cabinet space. The 
six-channel system is similar to the 
eight, but with fewer galvanometers, 
driver amplifiers and power supplies 
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(58) Colloidair Separator Used in Waste Treatment 


Stream pollution hurts everybody. 
And, eventually, it hurts the pol- 
luter most of all. Ask any company 
president who has been told flatly he 
has 90 days to stop polluting a 
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stream or to shut down his plant. 
Who's at fault im a case like this? 
Everybody. ‘ihe simpie fact is that 
iNuusiry has grown too last. ‘Lhe 
chemical inaustry alone uses tens of 
biuions of galions of water every 
day. Until quite recently not too 
many people have thougnt about the 
far-reaching eftects of stream pollu- 
tion. Fewer people have gone any- 
thing about it. 

Many chemical plants simply 
have not had the capital reserves to 
build large waste treatment plants. 
But, perhaps the most amazing fact 
of all is this: Until about 10 years 
ago, scarcely any equipment was 
available for clarifying waste water. 
Certainly, there was httle available 
that was (1) affordable, by even the 
smallest plants; and (2) that could 
be installed in a limited space. Most 
treatment facilities required acres. 

Today this problem is_ being 
solved by a number of reputable 
manufacturers. One unit in particu- 
lar is available that, for a very mod- 
erate cost, will solve most waste 
water problems. Available in all 
sizes, it requires a minimum of 
space. For instance, a unit to treat 
72,000 gal per day requires a space 
of only 13 ft by 8 ft by 5 ft. 

Called the Colloidair, and manu- 
factured by Bulkley, Dunton Proc- 
esses, Inc., New York, the unit’s op- 
erating principle is the use of a 
chemical floc to precipitate and 
coalesce the particles, followed by a 
flotation accomplished by the release 
of dissolved air and lastly a mechani- 
cal separation of the floated solids. 

Although this unit has been in 
use for about ten years, it is only 
now being applied to the chemical 
industry, oil refineries, and similar 
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processing operations. The original 
equipment was designed for white 
water clarification in paper mills — 
mostly for the purpose of recovering 


valuable stock. 
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(18) Adaptors and Unions for 
Small Tubing Connections 
New, smaller sizes of polyvinyl 
chloride fittings and adaptors for 
connecting polyethylene and other 
flexible tubing has been developed 
by S. & C. Manufacturing Company, 
Cincinnati, Ohio. The new fittings 
are suitable for tubing-to-tubing and 
tubing-to-pipe connections in 4 in. 
and ¥% in. size range. 

The new units may be used for 
many types of flexible liquid and air 
tight instrumentation tubing connec- 
tions in air or fluid actuated devices; 
oil or other liquid transmission lines 
in engines and motors; for connecting 
direct reading pressure gages to tub- 
ing systems, and for laboratory set- 
ups and industrial transmission of 
fluids or gases. 

Strong, yet lightweight, the anti- 
corrosive properties of polyvinyl 
chloride make the new fittings highly 
resistant to a wide group of chemi- 
cals. They resist the action of such 
acids as nitric, muratic, sulfuric, hy- 
drochloric, and hydrofluoric. They 
also offer excellent resistance to 
chlorine gas and many oxidizing 
agents such as those often present in 
commercial solvents and_ similar 
solutions. 

S. & C. adaptors and unions are 
non-inflammable, rust-and rot proof. 
They have excellent non-aging char- 
acteristics and are unaffected by 
weathering conditions. They will 
withstand working pressures of 125 
psi. 

No tools are required in using 
the new components. The adaptors 
are suitable for connecting % in. 
and % in. tubing to % in. and 4 
in. pipe. The unions connect ™% in. 
or % in. tubing. Larger adaptors 


and unions suitable for /2 in. tubing 
are also included in the line. 

The new adaptors have a tapered 
nozzle which fits into the tubing. A 
screw cap slips over the tubing, en- 
gages threads in the adaptor and 
draws tubing and adaptor together 
into a liquid-tight, air-tight connec- 
tion. The opposite end of the adaptor 
is threaded with standard IPS theads 
for ¥% in. or % in. pipe. The unions 
have tapered nozzle sections and 
screw caps at both ends. 


(164) New Potentiometer 
Designed for High 
Resolution 

A new approach to high resolution 
potentiometers is offered in the new 
Esipot developed by Electro-Meas- 
urements, Inc. It offers the equiva- 
lent of a 10 turn potentiometer al- 
though any setting can be made 
within less than two revolutions of 
the single control shaft, manufac- 
turers say. 

The Esipot assembly consists of a 
high resolution single turn potenti- 
ometer which actuates a ten position 
attenuator switch as the single turn 
potentiometer reaches the end of its 
travel in either direction. This switch 
transfers the single turn potentio- 
meter to any one of the ten voltage 
positions provided on a ten step at- 
tenuator switch. As the Esipot uses 
precision fixed resistors in the initial 
atenuator section, a wide range of 
resistance values can be made avail- 
able having excellent frequency re- 
sponse and power dissipation char- 
acteristics. 

The Esipot can, in some cases, re- 
place a pair of controls where both 
“coarse” and “fine” adjustment steps 
are desired. The high resolution of 
the unit makes it possible to use as a 
“zero adjust” control or a precision 
gain control. 

The assembly is 134-in. in diam- 
eter by 134-in. long behind the panel 
and mounts in a 7/16-in. panel hole. 
A standard 4 -in. diameter operating 
shaft is provided. 
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(59) New Process Cracks 
Heavy Oils, Upgrading 
Poorer Stock 

A new process, developed by Hy- 

drocarbon Research Inc., New York, 

cracks heavy oils thereby upgrading 
those less desirable stocks and at the 
same time producing low cost hy- 
drogen-rich gas. 

The reactor utilized is unique, and 
may have applications other than 
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those studied. It is partially filled 
with a non-catalytic chemically inert 
heat carrier. Preheated oil is charged 
to the cracking zone of the reactor 
and is there cracked in the presence 
of hydrogen. The heat carrier con- 
taining coke circulates by gravity 
through a stripping zone, and then 
into a combustion zone where the 
residual carbon is burned off the car- 
tier at a temperature of about 1800 
F, using oxygen and steam. This high 
temperature reaction produces a gas 
of high hydrogen content; it is this 
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gas that flows up through the strip- 
ping and cracking zones and pro- 
vides the environment for the reac- 
tions that occur in these zones. Atter 
leaving the comoustion zone, the 
heat carrier is circuiated back to the 
cracking zone using steam or recycle 
gas tor transport. 

At 4Uu psig total pressure, the hy- 
drogen paiuai pressure ovtained is 
eficcuve to (1) inhibit coke 1orma- 
tion, (2) reauce alo.enn .ormatuon, 
and (3) desuilurize the reacuon 
products. Aitnough teasibie in the 
temperature range of 8UU-1400 F, 
cracking zone temperatures of 925 
to 1uuu F have been utiuzed in op- 
erations to date. The oxygen feed 
to the combustion zone approxi- 
mates 15 SCF/ib of coke gasined. 

The heat carrier is an mexpensive 
material OL a size suitaole Lor tuidi- 
zauon. It is strong and resistant to 
deterioration at combustion zone 
conditions. It is impervious to and 
not impaired by suliur, nitrogen, and 
metals likely to be present in heavy 
oils. 


When heavy oils are cracked, sin 
gle pass products include gas, gaso 
line, mid-distillate and heavier frac 
tions. If desired, material boiling 
above gasoline can be recycled to ex 
tinction. In this case the only prod 
ucts are gasoline and gas, the latter 
containing hydrogen, carbon monox- 
ide and carbon dioxide, as well as the 
usually obtained light hydrocarbons 


(17) Continuous Analyzer for 
Free Residual Chlorine 

A new Residual Chlorine Analyz 
er available from Leeds and North 
rup Company, provides an automatic 
check on Cl, content in chlorinated 
water. Functioning on the Coulo 
metric principle, the instrument 
makes a continuous electrical titra- 
tion for Cl, content, and incorporates 
an L&N Speedomax recorder to 
chart the variable. 

The company reports that a high 
degree of inherent measuring accu- 
racy and unusually low maintenance 
are the direct results of the measur- 
ing method employed. 


(60) Brazed Aluminum Heat Exchangers 


Versatile brazed aluminum heat 
exchangers for the petroleum and 
petro-chemical industries are being 
produced on a large scale by The 
Trane Company of La Crosse, Wis- 
consin. Ideatly suited to low temper- 
ature applications such as gas sepa- 
ration processes, they withstand 
working pressures up to 600 psi. 

The process of manufacturing 
large heat exchangers with aluminum 
sheet by flux bath brazing was per- 
fected by The Trane Company, it is 
stated by company officers. Brazed 
aluminum heat exchangers are made 
up of layers of corrugated aluminum 
sheets between flat plates to form 
individual passages for the flow of 
fluids. Each layer is sealed on the 
ends by formed aluminum channel. 

Materials used are aluminum 


brazing sheet of various thicknesses. 
This special brazing sheet has a coat- 
ing of lower meiting temperature 
brazing material. When an assembled 
core is submerged in a molten salt 
flux bath, the coating melts and 
bonds the separate components into 
a rigid integral structure. 

Highlights of these heat exchang- 
ers are: 

1. Compactness—up to 450 sq ft 
of heat transfer area in | cu ft of 
brazed aluminum core. 

2. Lightweight—low shipping cost 
and easy installation. 

3. Flexibility—adaptable to all 
forms of heat transfer, they can be 
made to meet specifications as to 
heat transfer, pressure drop, flov 
volume, and number of fluids. 

4. Low cost per Btu. 
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(334) High Capacity Safety product with important new char- (319) Reagents Accelerate 
Valve For Steam acteristics. Settling and Filtration 
Generating Each is designed for distinctive \merican Cyanamid Company 

The Crosby advantages under specific conditions has developed a new group of syn. 
Steam Gage & of refinery operation, and has been thetic polymers that have the ability 
Valve Company extensively researched and _ field- to agglomerate finely-divided solids 
of Wrentham, tested, the manufacturer states. in liquid suspensions, with resultant 
Massachusetts, has It has been well established, the improvement in settling and filtra- 
has introduced a announcement says, that with low tion rates. 
high capacity density a higher degree of catalyst Aerofloc Reagents are large, com- 
safety valve to stability can be obtained, but this has plex molecules that, when added to 
meet the require- hitherto been at the sacrifice of the aqueous suspensions bond together 
ments of high attrition resistance of the product. the individual fine solid particles into 
pressure, high ca- Now, without loss in this quality, the flocs. These flocs settle more rapidly 
pacity steam gen- Davison low density catalyst retains than the unconsolidated particles 
erating units and — the inherent advantages of higher leaving a clarified supernatant suit- 
their related stability of surface area, pore vol- able for re-use or for discarding 
superheaters, re- ume, and catalytic activity under without creating a pollution problem, 
heaters, headers, —_ operating conditions. Where suspended solids are removed 
and lines. Because In the high alumina catalyst, ad- _ by filtration, Aerofloc Reagents have 
of its high dis- —_ vantages found in the laboratory improved filtration rates as much as 
charge capacity, have been confirmed in the commer- 1 ier cont ila dite 
this valve reduces cial tests, such as better maintenance i _ cent on various types of 
the number of of activity and surface area, it is as- materials. 

valves required, and enables the user serted. Lower stack losses have AETEENG TiengeUs a0 SND (7 

to valve a generating unit at mini- also been found. This product shows tured by the Mineral Dressing De- 
mum cost and with assured safety, narrow particle size distribution, high partment, American Cyanamid 
according to the manufacturer. attrition resistance, and high purity Company, 30 Rockefeller Plaza, 

This valve—Style HC—is built and uniformity, it is stated. New York 20, New York. to 
around the basic Crosby reaction an 
principle and is an expansion of the (161) Ratio Recording Spectrophotometer 
Crosby nozzle safety valves. This ne ; pI 
line of valves is designed for pres- A new model recording spectro- beam optical system with a single tir 
sures ranging to 3000 psi and tem- photometer based on the Beckman photodetector and ratio recording. A Sit 
peratures to 1050 F. They are avail- DU Quartz monochromator has been wide selection of recording speeds su 
able with flanged outlet, and either announced by the Beckman division permit rapid scanning as well as the ta 
welded or flanged inlet. Sizes range of Beckman Instruments, Inc. The ultimate in resolution, the company al 
in 2 in 2 te new instrument, designated the says. pl 

To maintain a constant popping am features an extended range of A built-in recorder presents data se 
point, the Crosby HC design incorpo- 200 millimicrons to 3 microns plus on file-size preprinted chart paper. pI 
rates features that maintain mini- recording linear in transmittance, Standard printed charts are available m 
mum changes in spring load. For linear in absorbance or direct in for the most common ranges on et 
superheater service a Crosby-devel- energy. -_ . translucent paper for reproduction. m 
oped cooling spool and a spindle hav- Of particular significance is the | A wide variety of absorption cells te 
ing a high thermal expansion coeffi- ratio-recording spectrophoto- is available as well as a flame pho- d 
cient are used to provide propor- meter’s utilization of a true double- tometry attachment. rf 
tional thermal compensation. st 
Spindle alignment is maintained by n 
two bearings, and steam escaping be- C 
tween the disc-holder and the guide 
is directed away from the spring by a u 
spindle deflector. ; 

t 

(16) New Catalysts Designed t 

for Specific Conditions V 

As advancements in the field of 
synthetic fluid petroleum cracking 0 
catalysts, the Davison Chemical V 
Company division of W. R. Grace i 
and Company, Baltimore, Maryland, t 
has announced two new products, C 
one a high alumina catalyst contain- I 
ing 25 per cent alumina as against I 
13 per cent in the catalyst regularly , 
supplied; the other, a low density I 
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(70) Now Possible to Measure 
Up to 200 Pressures 
Instantly 

It is now possible to measure up 
to 200 pressures at a given instant, 
and to read out digital values, accu- 
rate to 1 part in 2000, of all measured 
pressures within two minutes of the 
time the pressures were sensed. Such 
simultaneous measurement of pres- 
sures, with rapid information presen- 
tation,—both features hitherto un- 
available in a packaged unit—wiil 
prove a boon to operating and re- 
search personnel in many chemical 
process industries, aircraft and auto- 
motive engine testing laboratories, 
etc., where simultaneous sensing of 
many pressures with almost-instan- 
taneous readout has been only a 
dream. This performance is now a 
reality with the F&P Muitiple Pres- 
sure Readout System developed and 
marketed by the Fischer and Porter 
Company, Hatboro, Pennsylvania. 

Expensive, time-consuming man- 
ual logging is elimianted by the mul- 
tiple pressure readout system, as is 
the time lag—previously existing be- 
tween measurement of data and con- 
version to usable form. 

The system consists of a number 
of pressure comparators, ease of 
which receives on the signal side of 
its diaphragm one of the pressures 
that must be sensed. The other side 
of each comparator is connected to a 
manifold common to all the com- 
parators, in which a pressure 
“sweep” is introduced. The simulta- 
neous sensing feature of the unit is 
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accomplished by having all signal 
pressures sealed in the comparator 
by electrically actuated solenoid 
valves at the beginning of a sensing 
cycle. As the sweep pressure in the 
common manifold becomes equal to 
the various pressures in the pressure 
comparators, contacts are actuated 
in the comparators, which cause their 
respective pressures to be individ- 
ually “memorized”. in the electrical 
memory system. At the conclusion 
of the sweep cycle, the readout cycle 
begins and the memory delivers the 
information sequentially to the auto- 
matic logger readout device. 


(71) Turbine Pumps Supply 
Water for Product 
Condensation 

The Lima, Ohio, refinery of the 
Standard Oil Company (Ohio) de- 
pends heavily upon a system of 
Deming deep well vertical turbine 
pumps to supply cool water for the 
condensation of light end petroleum 
products that would otherwise be 
lost to gas. 

Scatterd over 400 acres, these 
sturdy Deming pumps supply water 
for the “well water” mains. From 
these mains the various processing 





units, necessary to the condensing 
operation, take the water as they 
need it. 

Pumping from a depth of 190 ft, 
the Deming deep well vertical tur- 
bine pumps at Sohio’s Lima plant 
have been in continuous operation 
since their installation in 1953. Sohio 
engineers report that these pumps 
have met their specifications and are 
considered quite satisfactory. 

Each of these turbines averages a 
little over 400 gal per min and is part 
of a system with a capacity of 3,000 
gal per min. 

Deming vertical turbine pumps 
are especially recommended for all 
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water supply applications. Each 
pump is muividuauwy engineered 10% 
specuic Operation conaluons, Lhey 
are avauaoie with various types of 
drives to take aavantage of the most 
economical source of power. Flanged 
head construction faciuitates instaila 
tion and maintains accurate align 
ment betwen motor and co.umn shai! 
assembly. 


(64) Contour Retainer Mesh 

“Gridsteel” contour retaining. 
armoring mesh for interiors of cata- 
lytic regenerators, reactors, gas 
stacks, cyclones, etc., is weided to 
the inside of steel shells, and ganister 
or castable refractory material is 
gunned into the meshes. Thus the 
ganister is securely anchored to the 
inside of the shells and at the same 
time the surface of the ganister lin- 
ing is armored to prevent erosion 
caused by the bombardment of the 
catalysts. In addition any crack that 
might develop in the castable mate- 
rial is restricted to a single mesh oi 
the Gridsteel. It cannot spread be- 
yond the surrounding steel. Hence 
shut-downs for repairing the inte- 
riors of shells, pipes, stacks, ducts, 
etc., are minimized and maintenance 
expense greatly reduced. | 

Gridsteel is available for quick de- 
livery in standard steel panels 3 ft 
by 10 ft. Custom sizes can be made 
bars, % in. and | in. deep by 12 and 
to order. Gridsteel consists of steel 
14 gage, set on edge, bent to form 
hexagonal openings, with a spacing 
between bars of 1% in., said bars 
being fastened together at points of 
contact. All bars have rectangular 
openings at points of contact and be 
tween these points. Gridsteel is also 
available in Type 430 stainless steel 
on request. 
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(286) Water Clarification 


Often the most serious obstacles 
encountered in water clarification 
and softening are those resulting 
from frequent and fluctuating 
changes in flow rate and water com- 
position. 

The Graver Water Conditioning 
Company, 216 West 14th Street, 
New York, New York, has found, 
through observation of hundreds of 
installations, that four specific de- 
sign features of the Graver Reactiva- 
tor, a cold process softener and clari- 
fier, are particularly responsible for 
its successful response to this prob- 
lem of load variation. Two of these 
features, a variable speed impeller 
and a separately driven sludge 
scraper, are mechanical. The other 
two, non-mechanical, are a low 
sludge level and sludge removal over 
the entire bottom of the reactivator. 

Successfully controlled sludge re- 
circulation is vital to water clarifica- 
tion and softening because it deter- 
mines the amount and speed of pre- 
cipitation that will occur within the 
equipment. The variable speed im- 
peller discussed here provides thor- 
ough, uniform mixing of chemicals 
and preformed precipitates with the 
raw water regardless of influent flow 


RAPID MIXING AND RECIR 


and Softening System 


and results in positive, continuous 
sludge removal. This is especially im- 
portant because it keeps the sludge 
zone at a low but constant level. 
Water flowing upward through this 
shallow but dense sludge zone (9-10 
ft below reactivator surface) receives 
a final “polishing” action before ris- 
ing toward the effluent collector. Such 
a sludge scraper can also be set to 
rotate slowly while the reactivator is 
idle, preventing undesirable pack- 
ing of sludge and resulting in higher 
quality water right after startup. 

The low sludge level results di- 
rectly from the high degree of solids 
contact provided by the variable 
speed impeller. A deep bed of ac- 
cumulated precipitates is not neces- 
sary since sufficient solids contact 
has already been obtained before the 
water reaches this zone. Such a low 
sludge level substantially reduces the 
danger of carryover during periods 
of sudden heavy surges. Graver calls 
this response to fluctuating load 
“surgeability.” 

Collection of sludge over the en- 
tire bottom of the reactivator is no 
less important in maintaining a low 
but constant sludge level. A larger 
available area for collection of pre- 
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rate or turbidity, according to the 
manufacturer. These preformed pre- 
cipitates act as “seed” to hasten the 
coagulation and precipitation 
process. 

A separately driven and variable 
speed sludge scraper permits respon- 
sive handling of light and heavy loads 
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cipitates permits uniform sludge re- 
moval under all conditions. Final 
collection of settled precipitates into 
a sludge pit in the center of the re- 
activator removes the need for hy- 
draulic lifting of sludge particles into 
small annular pockets for discharge 
to waste. 


(10) Small-Scale Dissolver 

A versatile new small-scale dis. 
solver with stainless steel shaft and 
impeller is being manufactured by 
the Cowles Dissolver Company of 
Cayuga, New York. The dissolver jg 

















especially designed to speed work in 
laboratories, pilot plants, and small 
batch production. 

The Cowles dissolvers are said to 
be from two to twenty times faster 
than conventional machines for ulti- 
mate dispersion, dissolving, and de- 
agglomeration of materials. The 
compact research model, designated 
“1-VT,” requires little material for 
test and experiment. All results can 
be fully reproduced in plant produc- 
tion on the larger sized Cowles units. 
Small batches, too, can be run quick- 
ly and economically on the 1-VT by 
one operator. 

Shafts and blades of the 1-VT are 
of stainless steel to permit the proc- 
essing of highly corrosive materials, 
long a problem in research. Only 
30 in. high, the machine raises to 44 
in. through a manually operated hy- 
draulic lift. The 1-hp, single phase 
motors are either open drip-proof, 
totally enclosed or explosion-proof. 

The effectiveness of the Cowles 
dissolvers is achieved through the 
high speed of a specially designed 
impeller, which creates intense hy- 
draulic shear in the material proc- 
essed, and maintains circulation. 
Cowles production size models are 
used by processors of plastics, resins, 
paints, vitamins, plastisols, gum s0- 
lutions, enamels, biologicals, coat- 
ings, explosives, nitro-cellulose lac- 
quers, rubber solutions, inks, various 
chemical agents, and organisols. 

Morehouse-Cowles, Inc., 1150 
San Fernando Road, Los Angeles, 
California. 


THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 











dis- 
and 
1 by 
y of 
er is 





rk in 
mall 


id to 
aster 
ulti- 
| de- 
The 
ated 
| for 
can 
duc- 
nits. 
lick- 
T by 


are 
roc- 
‘jals, 
Dnly 
0 44 
| hy- 
hase 
‘oof, 
roof. 
wles 

the 
med 


TOC- 
ion. 

are 
sins, 
| $0- 
‘oat- 
lac- 
‘ious 





150 
eles, 














(100) More Sensitive Version of 
Mass Spectrometer 
Offered 

Consolidated Engineering Corpo- 
ration of Pasadena, California, has 
introduced its Type 21-620 mass 
spectrometer. It is a more sensitive 

version of the firm’s Type 21-610, 

which is providing the petroleum, 

chemical, and petrochemical indus- 
tries with a widely applicable and 
portable unit for making high speed 

analyses of gaseous and liquid mix- 

tures. 

The 21-620 is called a cycloidal 
type because it has a cycloidal focus- 
ing tube in the analyzer part of the 


instrument, which provides a much 
higher resolving power. This ex- 
tends the range up to now unavail- 
able in a small instrument. 

Like Consolidated’s other mass 
spectrometers, the ion source and 
analyzer are totally immersed in a 
magnetic field. As usual, electrons 
emitted by a filmament strike the in- 
coming molecules of the sample. 
lons are released that start their 
usual circular path. However, this is 
changed to a cycloid by an electric 
field, perpendicular to the magnetic 
field, making collection possible after 
a complete 360 deg travel. To this 
characteristic of the cycloidfocusing 
analyzer can be attributed its excep- 
tional resolving power. Analyses in 
the 150 mass range are possible for 
those working with these “heavy” 
substances. 

The cycloidal analyzer is built as 
a readily removable unit. Filament 
replacement can be done quickly 
without disturbing any other parts. 
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Excellent insulation is provided be- 
tween the various electric compo- 
nents with synthetic sapphire. The 
sample is introduced to the ionizing 
region through a slip connection. It 
is unnecessary to disturb the ampli- 
fier or inlet system to remove the 
analyzer. 

Sampling may be continuous flow, 
or with the accessory glass inlet sys- 
tem, batch-type sampling can be per- 
formed. The cycloidal analyzer in- 
corporates an additional (180 deg) 


collector that registers the low 


masses (2 to 12 range). This an 
alyzer is useful in reading hydrogen 
and helium in process monitoring 
applications, especially where auto 
matic programming is employed. 

The new cycloidal-focusing spec- 
trometer is designed as a twin ol 
Consolidated’s 21-610 Mass Spec 
trometer, presently in use in nu 
merous process monitoring applica 
tions, and featuring exceptionally 
high sensitivity. 


(15) Instrument for Measuring Vapor Equivalent 


An instrument designed for more 
rapid and easier determinations of 
vapor equivalent in residues from 
natural gas samples, or of any liquid 
with a vapor pressure of more thar 
4 mm at the temperature of the vap- 
orization bulb, is anounced by Cen- 
tral Scientific Company, Chicago, 
Illinois. 

The new vapor equivalent appar- 
atus, which also determines molecu- 
ler weights, is capable of measuring 
the volume of vapor produced by a 
unit volume of liquid in approxi- 
mately 10 minutes. 

The apparatus, mounted within a 
glass constant temperature bath, 
consists of a vaporization bulb with 
an integral multiplying manometer, 
a removable sample entry system 
consisting of an orifice and matching 
pycnometer, and an electric heater 
that operates on 115 volts ac or de. 

Procedure for using the instru- 
ment consists of filling the pycno- 
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meter with a sample, admitting the 
sample to the vaporization bulb, and 
then reading the pressure on the mul- 
tiplying manometer. Vapor equiv- 
alents are measured as gaseous mill- 
iliters per liquid milliliter. Sensitivi- 
ty is to 1.5 ml for each milliliter on 
the manometer scale. 

Molecular weight is calucated 
from the previously determined spe- 
cific gravity. A sample having mole- 
cular weights up to 120 can be run 
at 80 F. Molecular weights from 
72 and 150 can be determined at 
130 F, if use of only one tempera- 
ture is desired. The vapor equivalent 
apparatus is calibrated with pure hy- 
drocarbons having molecular weights 
between 72 and 150. 

The Cenco Vapor Equivalent Ap- 
paratus is a development of the Phil- 
lips Petroleum Company. Central 
Scientific Company has been licensed 
exclusively to manufacture and sell 
the instrument. 
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(158) Solvent Recovery Still 

Precision Scientific Company has 
redesigned its solvent recovery still, 
an apparatus which is used for re- 
covery of solvents in laboratories 
where large amounts of such solvents 
are used for extraction. 

The redesigned apparatus uses the 
“RS” three-heat hot plate, which per- 
mits rapid heating until distillation 
begins and reduction of the heat 
thereafter to maintain the desired 
distillation rate. Vapor-locking is 
prevented by passing the raw solvent 
feed-line through the water-cooled 
condenser; vapors passing up the 
feed-line are condensed and refluxed 
back into the retort. This arrange- 
ment of the feed-line also serves as 
a preheater for the solvent. 

Designed primarily for the recov- 
ery of carbon tetrachloride used in 
the determination of the bitumen 
content of asphaltic pavement mix- 
tures, the solvent recovery still also 
finds wide application in the recov- 
ery and purification of other valuable 
used solvents such as petroleum 
ether, benzol, gasoline, alcohol, and 
other extraction vehicles. 








(93) Complete Lighting System 
For Hazardous Locations 

The first complete lighting system 
for specific use at hazardous areas 
(Class I, Groups A and B) where 
acetylene and hydrogen are present, 
has been introduced by Crouse- 
Hinds Company, Syracuse, New 
York. Designed primarily for chem- 
ical or refining processes that require 
the use of hydrogen, the new system 
consists of the following UL-ap- 
proved components: 150 and 200- 
watt EVA 295 pendant lighting fix- 
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tures, EAB junction boxes, FSPC 
tumbler switches, EYS seals, UNY 
unions, and EC series flexible cou- 
plings and flexible fixture hanger 
supports. 

The system’s individual units are 
similar in appearance and size to 
other Crouse-Hinds explosion-proof 
fixtures and fittings for Class I, 
Groups C and D locations. In this 
way, installation and maintenance 





practices have been kept uniform. 
No additional skills or tools are 
needed to install the new units. 

Of the system’s six components, 
only the seals, unions and fiexible 
couplings and fixture hangers are in- 
terchangeable with similar condulets 
in the present standard explosion- 
proof series. Although efficiency is 
as high as for other EVA lighting 
fixtures, the new EVA 295 employs 
a different type of flame-tight joint 
at the critical union between the fix- 
ture’s glass globe and metal retain- 
ing ring. Another flame-tight joint 
at the receptacle seals off the lamp 
and wiring compartments. 

Unlike the standard EV series, 
the housing of the new EVA 295 is 
of one piece, combining both body 
and hood to provide extra strength 
without unnecessary bulk. Notches 
in the hood and globe holder allow 
the globe and holder assembly to be 
loosened with a screw-driver for re- 
lamping. For wiring, the receptacle 
and mounting plate assembly are re- 
moved easily by loosening self-re- 
tained screws. The fixture’s heat and 
impact-resistant globe also is heav 
ier than standard EV series globes. 


(67) ‘‘Canned Rotor’’ 
Centrirugal rump Has 
No Sea: or Stutting box 

Combining pump and motor in a 
singie COMpact uNal, tne Cnempuap 
euuunates mechanical seals, stung. 
boxes, and packing giands .. . tne 
source of YU per cent of refinery 
pump maintenance proviems, 9 
states the manutacturer. 

Design secret of tne Chempump 
allows pumped fluid to enter tne 
rotor cnamoer. A_ stainiess steel 
liner, inserted in the air gap of the 
motor, isolates the stator section, 
Automatic and continuous luonica- 
tion ot the bearings is provided by 
the fluid being pumped. Only main- 
tenance required is a simple bearing 
change—made without special tools 
—wnen periodic bearing inspections 
so indicate. Both bearing inspection 
and replacement are possible without 
breaking suction or dicharge connec- 
tions. 

Standard Chempumps are avail- 
able in cast-iron, stainless steel, Car- 
penter-20, and Moner construction. 
Eleven different sizes give leakproof 
pumping at heads to 195 ft and ca- 
pacities to 250 gpm. Temperature 
and pressure limits are 450 F and 
150 psi. Simple modifications raise 
these limits to 600 F and 300 psi, 
with special models available for 
much higher temperatures and pres- 
sures. 

Chempumps handle with ease 
such fluids as Dowtherm, ethers, 
LPG’s, hydrofluoric, sulfuric and 
nitric acids, Freon, alcohols, MEK, 
MEA, and other volatile, toxic haz- 
ardous or “hard-to-handle” liquids. 
Several Chempump models are avail- 
able with Class I, Group D Under- 
writers’ approval. This explosion- 
proof label applies to both pump and 
motor, a unique feature particularly 
valuable in the refinery industry. 

Chempump Corporation, 1300 
East Mermail Lane, Philadelphia, 
Pennsylvania. 
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(27) Refinery Valve Designed 
For Temperatures to 700 F 

A new plug valve has been devel- 
oped by National Airoil Burner 
Company after several years of field 
experimentation. This valve has 
been especially designed for use in 
petroleum refineries and allied indus- 
tries where liquid fuel is burned at 





high temperatures (up to 700 F), as 
is available from vacuum still towers, 
asphalt plants, and “Visbreaking” 
operations. 

No castings are used for the pres- 
sure parts of these valves. All parts 
are machined from solid ingots. Body 
is steel and the trim is stainless steel. 
They are now available in sizes of 
¥%-in., 2-in., and %-in. 

National Airoil Burner Company, 
1284 East Sedgley Avenue, Phila- 
delphia 34, Pennsylvania 


(11) High Pressure Acid Valve 

The high pressure valve illustrated 
here was designed primarily as a con- 
trol valve for highly corrosive acid 
distribution lines. It is highly suitable 
for use in flow lines carrying any 
type of corrosive liquid under high 
pressure. 

Capable of withstanding pres- 
sures up to 1000 psi, the new model 
BX115 Acid Valve is made of a 
specially prepared, homogeneous 
non-porous Saran plastic enclosed in 
a stainless steel jacket. Saran plastic 
is insoluble in almost all common sol- 
vents and extensive tests have proved 
it extremely resistant to inorganic 
materials including acids and alka- 
lies. The stainless steel jacket im- 
parts added strength to the valve 
body and simplifies attachments to 
control panels. 

The valve tip is also made of Saran 
plastic. This insures liquids flowing 
through the line will not corrode it 





THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 


nor themselves be contaminated by 
coming in contact with metal. 

The incorporation of a synthetic 
rubber © ring in the valve stem in- 
sures a perfect seal. In special appli- 
cations this () ring can be teflon or 
any other desired © ring material. 
The © ring can be removed or re- 
placed without detaching the valve 
from the flow system. 

Special safety features prevent 
valve stem blowout and it is impos- 
sible to remove the stem by opening it 
too far. Another special feature 
guards the valve seat from damage 
from excessive tightening. 

The valve is currently available in 
two standard sizes with the ports 
tapped for either ¥% in. or 4% in. 
standard metal or plastic pipe. 
Larger sizes are available on special 
order. 

For lines where pressures do not 





exceed 200 psi another model is 
available with © ring seals in the 
ports. This permits insertion of 
standard % in. or % in. Saran tub- 
ing or pipe directly into the valve 
body through a flange fitted with a 
compression sleeve. 

Special valve saddles are avail- 
able to fasten the valve to control 
panels. 

Dimensions: Height (including 
handle) 4 in.; valve body diameter 
1% in.; valve body length 2 in. 

This new high pressure acid valve 
is manufactured by Exline Engi- 
neering Company, 1636 East 6th 
Street, Tulsa, Oklahoma. 


(62) Additive Feeders Fitted to 
Loading Rack Meters 
Addition of additives to petroleum 
products has reached a point where 
it is almost mandatory; considerable 
thought and engineering must go into 
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its application. In many cases the in- 
jection is made just prior to the load 
ing of carriers and the problem be 
comes one of providing a simple yet 
automatic and effective feeding ar 

rangement. 

Proportioneers, Inc., Providence, 
Rhode Island, a division of B-I-F In- 
dustries, has recently developed a de 
vice to expand its line of additive 
feeders. It can readily be fitted to 
existing loading rack meters. The de- 
vice consists of a contactor, a con 
vertor for transmitting the electrical! 
contact signal as a mechanical rotary 
drive, a geared differential unit, ad 
ditive meter and control valve. 

Additive rates of 0.3 to 20 gpm 
can be metered accurately. A gear 
assembly establishes a fixed ratio of 
additive to product and rate changes 
in primary flow are automatically 
sensed to maintain a constant addi- 
tive ratio at all times. Changes in 
additive to primary ratio are accomp- 
lished by a simple replacement of the 
gear assembly. 

In operation, the primary flow rate 
signal, converted to mechanical rota 
tion, drives one side of the differen. 
tial. The additive flow signal drives 
the opposite side. Any speed varia- 
tion between the opposed rotation 
differential gears repositions the 
spider of the differential. This is di- 
rectly connected to the control valve 
and repositions it to maintain preset 
ratio. 










































| 





Failure of primary flow causes 
mechanical shut-off of additive flow 
A pressure switch in the additive 
supply line signals additive failure 
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(14) Finned Heat Transfer 
Surface For High 
Temperatures 

The extremely high temperature 
gases produced by combustion, 
many by catalytic reactions, or in the 
regeneration of catalysts by oxida- 
tion of coke formation, have long 
offered an opportunity of heat recov- 
ery to generate steam or to heat 
liquids such as oils or molten metals. 

Finned surface is best adapted for 
transfer of heat from the hot gases to 

a liquid, because such surfaces com- 

pensate for the difference in heat 

transfer coefficients of the two fluids. 

The use of extended surface for high 

temperature heater application 

requires the solution of several mate- 





riat and tabrication problems. The 
selection of a proper fin material is 
difficult as the fin should have a high 
thermal conductivity to permit high 
fin efficiencies and moderately low 
fin and fin tip temperatures, yet re- 
tain good resistance to oxidation. 
Good sealing and bonding of the fin 
to the tube is mandatory as elastic 
retention forces will be relieved at 
operating temperatures. 

The Griscom-Russell Company 
states it has solved these problems 
by developing a dual-metal helical 
fin sealed to the tube by a special 
brazing alloy. The fin has a copper 
interior for high heat conductivity, 
with austenitic stainless steel clad- 
ding for resistance to oxidation. It is 
embedded in the tube by a patented 
G-R process, and is sealed by a nick- 
el chrome brazing alloy. 

This G-R finned tube construc- 
tion, known as the High Tempera- 
ture K-Fin, can be used in convec- 
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tion heaters with inlet gas tempera- 
tures up to 1500 F. The fin tip tem- 
perature is being maintained at tem- 
peratures closely approaching the 
temperature of the tube fluid and 
well within permissible operating 
limits for stainless steel. 

Further information. on specific 
applications can be obtained by ad- 
dressing The Griscom-Russell Com- 
pany, Massillon, Ohio. 


(287) Panel Instrument 
Has High Visibility 





A new line of 412-in. switchboard 
and panel instruments with clear 
plastic fronts and “in-line” pointers 
and dials, is announced by the 
Weston Electrical Instrument Corpo- 
ration, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey. 

Known as the Model 610 Group, 
the plastic fronts admit a maximum 
amount of light on the dial from the 
sides, top and front, and thus elimi- 
nates need for internal illumination 
under normal operating conditions. 
The “in-line” pointer and dial in 
which the scale is raised in plane 
with the pointer tip, eliminates paral- 
lax errors and permits accurate read- 
ings at any angle. This combination 
of features provides excellent scale 
visibility and assures accurate read- 
ings quickly with shadows reduced 
to the absolute minimum. 

Although the lower portion of the 
plastic front is normally black, other 
colors can be provided where color 
coding is required. All instruments 
also can be provided with black 
Bakelite fronts, with or without in- 
line pointers and scales. At slight ad- 
ditional cost internal illumination 
can be provided on the Bakelite front 
instruments with flat dials. 

The Model 610 Group is available 
in types and ranges to meet all 
switchboard and special require- 
ments. Scales are 3.5 in. in length; 
rated accuracy | per cent of full scale 
value; size 4-in. by 4%-in. 


(160) Heiland Designs 
New Oscillographs 

A new recording oscillograph, en- 
gineered to centralize all automatic 
operating controls on a front panel 
and designed to simplify internal ad- 
justments, has been developed by 
Heiland, a division of Minneapolis. 
Honeywell Regulator Company. 

The new instrument, available jn 
two models (known as the series 
700C) groups such features zs 
record speeds and record length 
selections, numbering and travel in- 
dication as well as the footage 
counter and lamp adjustment on a 
single surface. The record magazines, 
which can be loaded in daylight, are 














designed to handle a variety of re- 
cording film or paper ranging up to 
|2-in. widths. One model (708C) 
has a maximum of 36 channels and 
handles record widths to eight inches. 
Another model (712C) has a maxi- 
mum of 60 channels and handles 
records to 12 inches. Record maga- 
zines, galvanometer area and damp- 
ing panel are accessible from the 
front of the oscillograph. 

Record speeds for the new 0s- 
cillograph series range from | /32-in. 
per second to 144 in. per second. 
Four instantly selectable recording 
speeds are available from the front 
panel without interrupting the in- 
strument operation and with simul- 
taneous adjustment of recording in- 
tensity. A total of 48 steps and 24 
separate speeds may be obtained by 
the manual changing of gears. No 
tools are required. 

The new series (700C) can be 
equipped with appropriate shock or 
vibration mounts for mobile or ait- 
borne operation, table-top use, or re- 
lay rack mounting. 
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(318) Water Soluble Lubricant 
For Use With Tube 
Expanders 

For use in connection with tube 

expanders, the Lagonda division of 

Elliott Company at Springfield, Ohio, 

is marketing in 2-lb cans a water 

soluble lubricant. It has been found 
very effective by users, especially 
where the use of oil in the tubes is 
objectionable, as in some chemical 
industries, the manufacturer states. 

It prevents rust, is easily washed off 

the expander, acts as a coolant, and 

does not become sticky. 

Reports indicate that the lubricant 
increases the life of the expander 
rolls and mandrel. The can contains 
a paste that is mixed with water, ap- 
proximately six parts of water to one 
part of lubricant. For light duty, the 
lubricant can be made quite liquid, 
but for heavy duty, such as with large 
boiler expanders, it should be made 
almost a slurry. 


(92) Equipment Improved for 
Handling Ethyl Compound 

During 1954 a number of specific 
improvements were made in the 
construction of plants for mixing 
“Ethyl” antiknock compound with 
gasolines. One of these is the “Fluid 
Flow Control,” a piping alteration 
that enables the operator to place 
maximum eductor vacuum on the 
TEL unloading line without waiting 
for a like vacuum in the weigh tank. 
This results in quicker, easier, and 
more efficient unloading of tank 
cars of “Ethyl” compound. 

Another improvement involves a 
type of check valve construction in 
which the piston of a conventional 
check valve is simpvlv removed and 
replaced with a ball in the same 
valve body. This simvle change gives 
the advantages of imovroved reliabil- 
itv, decreased maintenance, and 
faster removal of vapors from the 
weigh tank. 

Improved overation and reduced 
maintenance of valves in mixing 
plants has been provided by a two- 
fold improvement in valve design. 
one improvement consisting of a 
valve stem lubricator and the second 
consistine of a very simple valve- 
wear indicator. 

Still another recent development 
bv the Ethyl Corporation involves a 
simplified swing line construction 
permitting easier and safer opera- 
tion as well as decreased mainte- 
nance of the swing line used to con- 
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nect TEL cars at the siding into the 
piping of the TEL mixing plant. 

In addition to these changes in the 
mixing plant and unloading lines, 
two significant changes have been 
made in the construction of the tank 
cars for transporting “Ethyl” anti- 
knock compound. One of these 
changes involves the substitution of 
a light-weight aluminum dome cover 
for a heavier steel cover and the sec- 
ond of these changes involves im- 
proved standpipe valve arrangement 
that permits using either standpipe 
in a TEL car without dismantling 
any TEL-carrying lines. 

Details of all of these various 
equipment improvements are avail- 
able in a series of “Notes on Mixing 
and Handling ‘Ethyl’ Antiknock 
Compound.” 


(97) Thermostat Test Unit 
Speeds Inspection Tests 

Rapid testing of thermostats for 
quality control purposes is made pos- 
sible by the new Model TT-1 ther- 
mostat test unit by Statham Devel- 
opment Corporation, 12411 West 
Olympic Boulevard, Los Angeles, 
California. Costly re-work time can 
be reduced by cycle testing thermo- 
stats and eliminating all erratic units 
prior to assembling into the final 
product. 

The Model TT-1 thermostat test 
unit features a low heat inertia test 
chamber that allows the temperature 
to reach equilibrium rapidly for any 
test conditions. The temperature 
may be controlled manually, or au- 
tomatically by the thermostat under 
test. Up to five small thermostats 
may be loaded in the test chamber 
and tested individually. The action 
of the thermostat may be observed 
by an indicator light on the front 
panel. ; 

Operating on 115 volts 50-60 
cycles and requiring 440 watts, the 
new Model TT-1 thermostat test 
unit is contained within a metal cab- 
inet 12% in. by 21 in. by 15 in. and 
weighs 55 Ib complete. 
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(28) Solid Front Pneumatic 
Pressure Transmitter 
Designed especially for use in oil 
refineries, chemical plants, power 
plants, or wherever it is desirable to 
confine inflammable, poisonous ot 
corrosive liquids or gases close to 
















































their source and to avoid costly high 
pressure lines and fittings, a new 
Ashcroft, “solid front” pneumatic 
pressure transmitter has been devel- 
oped by Manning, Maxwell & Moore, 
Inc., Stratford, Connecticut. 

The transmitter measures pres- 
sures up to 100,000 psi and operates 
on low pressure air, eliminating elec- 
trical wiring that may be objection- 
able because of fire or explosion 
hazards. 

Transmission distance is 1000 ft 
maximum. Types of mounting in- 
clude pipe (illustrated) stem, wall. 
or flush, easily interchangeable in 
the field. 


(57) Floating Roof Tank 
That Prevents 
Air-Vapor Mixture 

Floating roof tanks are used in 
the storage of volatile and corrosive 
liquid products in order to (1) re- 
duce evaporation losses, (2) de- 
crease corrosion, and (3) eliminate 
fire hazards. 

The Hammond Tubeseal Floating 
Roof in its design and construction 
does not provide room where air- 
vapor mixtures can form. 

When a closed space exists be- 
tween the shell of the tank and the 
outer rim of the roof, it is here that 
air vapor mixtures form, it is pointed 








out by the manufacturer. If the 
stored product is sour crude, cor- 
rosion of the tank shell and rim 
plates will occur. 

If the stored product is of inter- 
mediate volatility, such as jet fuel 
(JP-4 grade), combustible vapors 
will exist in this space under all nor- 
mal atmospheric temperature ranges. 
Any ignition, as from lightning, will 
cause violent combustion and unless 
the metal shoes and flexible fabric 
covers provide an absolutely gas- 
tight housing, some of the vapor 
will be lost. 

The Hammond Iron Works Tube- 
seal eliminates this space and pre- 
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vents the forming of any air-vapor 
mixture. Corrosion is stopped even 
for sour crudes. Jet fuels such as 
JP-4 grade may be stored with as- 
sured safety from rim fires. Vapors 
that cannot form cannot ignite or 
be lost. 


(61) Transaire Differential 
Pressure Transmitter 

Now better than ever, according to 
engineers at Taylor Instrument Com- 
panies, the Taylor Transaire differ- 
ential pressure transmitter is playing 
an increasingly useful role in the 
processing industries by reason of its 
versatility and wide range of appli- 
cation. It is part of the Transet Sys- 
tem, Taylor’s control setup involving 
the use of Transaire transmitters, 
Transet controllers, and Transet re- 
cording and indicating receivers. In- 
struments in all three categories 2re 
of the plug-in type. 

In field surveys and on-the-job ap- 
praisals, the transmitter—otherwise 
called the 333RD—has shown that 
it is rugged, dependable, and accu- 
rate. It is simnle, economical to op- 
erate, and easily adapted to varying 
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process conditions. Engineers, who 
frequently order the instrument in 
multiple quantities as a source of 
automatic control in large-scale proc- 
esses, give as its principal advantages 
the following features: 

1. Inexpensive—easy to install and 
maintain. 

2. Changes in product or seasonal 
demand offer no problem, since 
the instrument is provided with a 
simple and quick range-change 
feature. 

3. There are no seal pots. The sens- 
ing and transmitting mechanism 
follows flows quickly because of 
low volumetric displacement. 

A pneumatic force-balance trans- 
mitter that converts differential pres- 
sure into an equivalent 3-to-15 psi 
output, the Transaire differential 
pressure transmitter can be used to 
measure flow of liquid, steam, or gas, 
as well as liquid level or svecific 
gravity. Pressure rating is 1500 psi. 
The instrument is available in any 
desired range from 20 in. to 800 in. 
of water. 


(99) Process Temperatures 
Sensed, Transmitted by 
New Device 

A new instrument that accurately 

measures process temperatures and 

pneumatically transmits the infor- 

mation to a central recording or con- 

trolling station is announced by The 

Foxboro Company, Foxboro, Mas- 





Y) 


sachusetts. Known as the Model 12A 
Temperature Transmitter, it is a 
nonindicating device of the “force 
balance” type with a calibrated ac- 
curacy of 2 per cent of the tempera- 
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ture span and compensated for am- 
bient temperature and barometric 
pressure variations. 

Of rugged construction and sim- 
ple in operation, the new transmitter 
is designed around a gas filled ther- 
mal system that exerts force on a 
flapper-nozzle mechanism in propor- 
tion to the measured temperature. 
The resulting back pressure in the 
nozzle circuit, amplified through a 
relay and converted to a force 
through a bellows, quickly balances 
out the initial force and constitutes 
the 3-15 psi output transmitted to 
the receiving instrument. 

Spans ranging from 50 F to 400 
F are available and can be utilized 
between the limits of minus 100 F 
and plus 1000 F. Three and a half 
feet of Geon-protected capillary tub- I 
ing connects temperature bulb to 
transmitter. A block and clamp 
mounting arrangement rigidly se- 
cures the 7-lb instrument to any ver- 
tical or horizontal pipe or to a flat 
surface. 


(98) Hydrometer Carrying Case 
Specially developed to carry any 
length plain or combined long form 
hydrometer within 
API or ASTM 
specifications, a 
3-place Hydro- 
case made of ex- 
truded aluminum 
has been con- 
structed by W. H. 
Curtin and Con- 
pany, Houston, 
Texas. Carefully 
designed and en- 
gineered to meet 
the exacting re- 
quirements de- 
sired in a carrying 
case, it protects 
the hydrometer every minute—in 
transit or storage. 

The lightweight high-strength 
seamless body is made of % i. 
thick extruded aluminum with a ten- 
sion and compression strength of 
22,000 psi. Top of lid and bottom of 
case are arc welded for added 
strength and long life. Three 11%4-in. 
cylindrical aluminum compartments, 
each lined with % in. pressed SAE 
standard felt, protect hydrometers 
against breakage. Top and bottom of 
case are padded inside with % im. 
felt for added protection at these 
points. 
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(68) Electrofining Equipment For Light Oil Treating 


Petreco Electrofining provides a 
precision controlled method for con- 
tinuously contacting light hydrocar- 
bons with treating agents, then sep- 
arating the chemical phase from the 
treated product. Automatic control 
insures that the oil is contacted with 
exactly the predetermined amount of 
treating chemical, in the desired in- 
tensity, for a specified time. 

Petreco Electrofining equipment 
varies with the treatment desired by 
the refiner. It usually consists of a 
single unit, and effects treatment in 
one pass. Two-stage, single-unit 
treating, or dual unit processing also 
are available. 

Electrofining equipment is cur- 
rently being used to caustic-scrub 
and water-wash gasolines, thermally 
and catalytically cracked distillates; 
also, for acid treating light pressure 
distillates, lube oils and spray oils; 
as well as doctor treating straight 
run and cracked gasolines, and for 
the sulfonation of virgin distillates. 
Electrofining so applies the forces of 
the electric field that a sharp separa- 
tion of hydrocarbon and treating 
agent phases is assured. Carry-over 
of treating chemicals in the finished 
product is minimized, often to the 
extent that a water-wash is unneces- 
sary. This low carry-over also saves 
treating chemical lost as carry-over. 

Electrofining’s fast separation also 
prevents reaction products from 
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causing a haze problem. This reduces 
settling time from days to hours, in- 
suring economical use of storage fa- 
cilities. Tarry acids, spent caustic, 
aromatic mercaptans and other im- 
purities are removed very efficiently. 
The total alkaline metals in Electro- 
fined products may average less than 
one part per million, even after 
scrubbing with strong caustic. 
Petrolite Corporation, 5515 Tele- 
graph Road, Los Angeles, California. 


(29) Shell-and-Tube Heat 
Exchanger Made 
Corrosion Resistant 

Production of a Pyrex brand shell- 
and-tube heat exchanger, said to be 
virtually impervious to corrosion has 
been announced by Corning Glass 
Works. The new type unit was devel- 
oped especially for processing indus- 
tries where chemical resistance and 
product purity are primary consider- 
ations. 

Field-tested for a year, the 50 sq 
ft capacity heat exchanger has 
proved to be efficient, versatile and 
economical to install, operate, and 
maintain, it is asserted. Operational 
flexibility is afforded because work- 
ing parts resist attack by all acids 
except hydrofluoric. 

Main body of the unit is standard 
6-in. Pyrex brand glass pipe, while 
the 26 tubes are lengths of 34-in. 
thin wall Pyrex brand glass tubing 
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supported every 6-in. by baffle plates 
The header assembly of Teflon and 
high alumina ceramic is held in place 
by a Monel retainer ring and stee! 
flanges and springs coated with 
epoxy resin. 

The compact unit requires install 
ation space measuring only 9-in. b) 
131% in. by 12 ft. The modular sec 
tions can be mounted either horizon 
tally or vertically in any combination 
of series and/or parallel flow, mak 
ing possible optimum heat transfe1 
and pressure drop. A wide variety ol 
end fittings can adapt the unit to any 
system. 

The light walled tubes have a con 
ductivity coefficient, h, of 260 Btu 
hr/ft?/°F and overall values, U, 
have been measured up to 195 Btu 
hr/ft?/°F in water-to-water tests 
The straight line flow and smooth 
ness of the glass assures extremely 
low friction loss. Operating tempera- 
tures up to 375 F are possible on the 
shell side and 200 F on the tube side, 
while operating pressures can be as 
high as 20 psi. 

The new heat exchanger can be 
used as a condenser, a cooler or a 
heat exchanger. Product can be in 
troduced in either the tube side, the 
jacket side, or both, and the unit can 
be changed readily from one process 
to another. 

Because of its relatively light 
weight (165 Ib dry and 485 Ib 
flooded), the heat exchanger is eco 
nomical to install. Two men can 
handle the unit easily without me 
chanical lifting equipment and stand 
ard mounting brackets are adequate 
for normal operating conditions. The 
package unit is shipped from stock 
completely assembled, tested, and 
ready for immediate use. 

Economical operation is assured 
inasmuch as the operator can see at 
a glance whether conduction impair- 
ing scale or algae has been built up 
by impure cooling water. The glass 
tubing can be cleaned easily by re 
circulating a dilute solution of hydro 
chloric acid. 

Replacement part needs are mini 
mized, as all components that con- 
tact the fluids are highly resistant to 
corrosion. There is no floating head 
or stuffing gland to be checked and 
the tube bundle can be removed 
within half an hour if necessary. 

Corning is also producing a 13% 
sq ft capacity heat exchanger con 
structed on the same principle. 
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(65) Steam Boiler Utilizes Internally Finned Tubes 


Internally finned tubes in Scotch-Marine type boilers greatly increase heating surface. 


The Brown Fintube Company, 
Elyria, Ohio, has recently released to 
the trade a Scotch-Marine type steam 
boiler that utilizes internaly finned 
tubes to effect a marked increase in 
heating surface. 

These internally finned tubes pro- 
vide almost 3% times more heat- 
ing surface than an equivalent bare 


tube, thus substantially reducing 
space requirements and steaming 
time. 


The internally finned tubes, which 
are the basis of design, are of brazed 
one-piece construction, thereby be- 
ing much stronger than bare tubing. 
This makes it possible for them to 
withstand the severe temperature 
and pressure conditions prevalent in 
all Scotch-Marine boilers. 

The operation of the Brown Fin- 
tube Boiler is both simple and ef- 
ficient, the makers point out. The 
desired fuel is fired directly down 
the fire tube to a refractory lined 
combustion chamber wherein the hot 
flue gases then return through the 
internally finned tubes and pass out 
the front stack. The finned tubes by 
virtue of their extended surface, ex- 
tract the maximum amount of heat 
from the hot flue gases in a single 
pass, thus reducing stack require- 
ments. 

As the Brown Fintube Boiler 
utilizes only one short pass, mainte- 
nance and cleaning are considerably 
simplified. All parts that might re- 
quire service or replacement are 
readily accessible. 
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The Brown Fintube Boiler is avail- 
able for use with gas or oil and fea- 
tures all the latest and most reliable 
automatic controls and safety de- 
vices. 


(19) New Linearizing 
Pyrometer Recorder 
for Servo Use 

Bristol Dynamaster Thermocov- 
ple Pyrometers can now be equipped 
with a linearizing cam that converts 
a non-linear thermocouple millivolt 
signal into a straight-line uniform 
form for recording and control, ac- 
cording to a recent announcement 
by The Bristol Company of Water- 
bury, Connecticut. 

The device converts a non-uni- 
form analog into linear form suit- 
able for feeding into a digital read- 
out device. It should prove particu- 
larly valuable in processing prob- 
lems requiring computer or servo 
system control. 

Conversion is achieved through 
the use of a cam and linkage in the 
slidewire housing in the Dynamaster 
Potentiometer. This cam positions 
the slidewire contact, depending on 
the millivolt response curve of the 
thermocouple involved. 

With this mechanism, the rotation 
of the contactor shaft is linear with 
thermocouple temperature. The rec- 
ord and indication is also linear, and 
a uniformly graduated chart is used. 


(165) New Plastic Proportioning Pumps 


Hills-McCanna now offers a “U” 
type pump, capable of handling 
highly corrosive fluids, with two 
types of plastic liquid ends. Pump 
body and check valve assemblies are 
manufactured of unplasticized poly- 
vinyl chloride or Kel-F. Used in con- 
junction with ceramic pump plung- 
ers and ceramic check valve balls, 
these plastics offer resistance to such 
fluids as ferric chloride, sodium hy- 
pochlorite, cupric chloride, and hy- 
drochloric, hydrofluoric and _ nitric 
acids. 

“U” type pumps with plastic 
liquid ends have capacities up to 19 


gal per hour per feed and are all 
available in one, two, three or four 
feed units. Pumps with plunger di- 
ameters from %4 to 12-in. may be 
used to develop pressures up to 300 
psi, ¥% to l-in. plunger diameters 
may be used for pressures up to 150 
psi. Maximum temperature at which 
P.V.C. pumps can be used is 150 F; 
Kel-F pumps may be used at tem- 
peratures to 250 F. 

Plastic liquid end assemblies and 
check valves are also available to 
convert existing metal “U” pumps 
to plastic construction, and are com- 
pletely interchangeable. 
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(101) Lube Oil Additive Effective in Presence of Water 
ter for several days. 

The new additive, marketed as Du 
Pont Lube Oil Additive, is a copoly- 
mer of lauryl methacrylate and di- 
ethylaminoethy! methacrylate. 


The effectiveness of the new lube 
gil additive developed by the Du 
Pont Company is shown in these two 
photographs. The photographs show 
valve lifter chambers taken from two 








FIG. 2. 


separate taxicab engines driven un- 
der identical low duty (stop and go) 
conditions for 50,000 miles. The en- 
gine in Fig. 1 used a premium grade 
motor oil whereas that in Fig. 2 used 
the same oil with the addition of Du 
Pont’s new detergent. 

One of the latest products to be 
marketed by Du Pont’s Petroleum 
Chemicals Division, the new addi- 
tive is effective under low duty driv- 
ing conditions, the conditions under 
which most motorists drive. The 
main advantage of the material is 
that it is effective in the presence of 
water, always found in the crank- 
cases of passenger car engines. 

Laboratory tests have shown, too, 
that the new additive effectively 
keeps in suspension carbon from the 
unburned fuel and other foreign mat- 
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(288) Rotary Pump for 
Severe Corrosive Service 
A new line of rotary type pumps, 
combining the basic self priming, no 
stuffing box, no shaft seal features of 
the Vanton Flex-i-liner pump with a 
design that permanently protects all 
bearings from fumes or chemical at- 
tack has been announced by Vanton 
Pump and Equipment Corporation, 
(Division of Cooper Alloy Corpora- 
tion), Hillside, New Jersey. De- 
signed as the XB series (to signify 
that bearings are external) the new 
pumps are available in capacities 
from fractional to 5 gpm, with 0-50 
psi discharge pressure. 
Both shaft bearings are housed in 
a cast-iron pedestal, which is external 
to the pump itself, and the center 
bearing is completely enclosed with- 
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in the stainless steel rotor and sealed 
off by a stainless steel plug on one 
side and a carbon bearing-guard on 
the other. End plates, formerly of 
aluminum alloy, are now being Shell 
cast in stainless steel by Cooper Al- 
loy. 

Another interesting design feature 
is the cantilever type mounting, which 
simplifies disassembly of the pump 
and makes it possible to replace liners 
when necessary without disturbing 
port connections or detaching the 
pump from the base plate. In addi- 
tion, reassembly is further simpli- 
fied with insured true bearing align 
ment for smooth and quiet opera 
tion. A grease fitting is provided in 
the cover plate for periodic lubrica- 
tion. 

The XB design similar to the 
standard Flex-i-liner pump, assures 
that the fluid being pumped will con- 
tact only the outer surface of the 
liner and inner surface of the body 
block. As these parts are available in 
a wide variety of plastics, natural o1 
synthetic rubbers, or stainless steel, 
the Vanton VB is ideal for an end 
less list of corrosive chemicals, o1 
abrasive slurries. 


(94) Improvements in 
Continuous Volumetric 
Liquid Feeders 

Omega Machine Company, Divi- 
sion of B-I-F Industries. Inc., Provi 
dence, Rhode Island, has announced 
several improvements in its line of 
wide-range continuous volumetric 
feeders for liquids. 

The Omega “Rotodip-Model 65 
is corrosion-resistant and is especial 
ly designed to handle diluted or con 





centrated acids, alkalies, or slurries 
Its simple design and its durable 
construction make it ideal for pro 
longed operation at low or high ca 
pacities with low maintenance as 
sured, according to the manufac 
turer. 
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The reclamation department at 
the Standard Oil Company of Cali- 
fornia plant in La Habra handles all 
repair work for the company’s oper- 
ation in South California. There are 
hundreds of installations, including 


(114) Worn Valve Plugs Reclaimed by Metallizing 


ing pumping operations they handle 
water, sand, and oil. In the refineries 
they must control gasoline, oil, 


grease, and other chemicals. The net 
result of all these factors is a very 
rough combination of abrasion and 





the huge refinery at El Segundo near 
Los Angeles. The repair of valves, 
of which there are literally thou- 
sands in the area, comprises the 
greater part of the reclamation work. 
Metallizing is helping to solve some 
of Standard’s problems. Here is a 
brief story of how they got started 
and some of their opinions and ex- 
periences to date. 

One of their welders noticed pic- 
tures of metallizing equipment in op- 
eration in a welding magazine. He 
called them to the attention of a 
foreman, a 30-year veteran of 
Standard, who began a careful and 
concise study of the process, which 
took more than a year. Numerous 
valves were metallized, then placed 
in the field and refineries for testing, 
and closely watched. It was found 
that metallizing came through with 
flying colors. One of the valves they 
put out for test is still in operation 
after more than a year. Those that 
were returned showed that this meth- 
od was far superior to their old sys- 
tem and would mean the savings of 
thousands of dollars every year. 

The reclamation department han- 
dies up to 5000 valves yearly. Most 
of them require reconditioning. Dur- 
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corrosion. Hard stainless steel has 
given the plugs a much greater life 
than before. 

Although metallizing is a compar- 
ative newcomer to Standard Oil 
Company of California, in view of 
the results obtained from metallizing 
of plug valves, they contemplate us- 
ing the same process on other similar 
work. 

Metallizing Engineering Com- 
pany, Inc., Westbury, New York. 


(72) All-Steel Needle Valve 
For Pressures to 
10,000 psi 

A new all-steel construction 
needle valve designed for working 
pressures up to 10,000 psi has been 
developed by the Jas. P. Marsh Cor- 
poration of Skokie, Illinois. Con- 
structed throughout of the finest ma- 
terials and machined and assembled 
with painstaking care, these valves 
are said by the manufacturer to be 
the answer to dependable, safe, and 
accurate control over a wide range 
of service requirements. 

Valve bodies and valve stem 
guides are machined from heavy bar 
stock steel and are joined into a 
sturdy one-piece construction by an 











exclusive Marsh process known ag 
‘“Conoweld.” The fusing of the valve 
stem guide and valve body into apn 
integral unit rather than the usual 
threaded connection, provides a posi- 
tive leak-proof joint and eliminates 
the danger of the valve stem guide 
becoming loose while unscrewing 
the valve stem, it is stated. 

Deep chambered threads are 
machined to extra long length, per- 
mitting even undersized pipe threads 
to make up tightly. Another advan- 
tage of deep chamber threads is that 
the possibility of restricted flow due 
to pipe ends coming too close to in- 
let and outlet ports is entirely elim- 
inated. 

Sturdy valve stems of 416 stain- 
less steel with fine pitch threads have 
been carefully engineered to permit 
a close throttling and yet retain the 
strength necessary to withstand pres- 
sures of twice the normal working 
pressure. 

The packing used is of a special 
durable quality called “Marpak,” 
tailor-made to fit the extra deep 
packing space provided on all Marsh 
needle valves. Exceptionally clean 
and easy to remove and install, this 
one-piece molded packing produces 
a leak-tight seal around the valve 





y 


stem without binding, permitting 
easy operation of the valve at all 
times. 

Valve body, packing gland and 
packing unit are electro-zinc-plated 
to prevent corrosion. 

Completing the picture of a mod- 
ern well balanced valve is a rugged 
cross type handle of malleable iron 
finished in heavy baked enamel. 
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Equipment manufacturers, fabri- 
cators, and users of condensers and 
heat exchangers are finding Wolver- 
ine’s new U-bend expendable pallets 
the answer to shipping, handling, 
and installation problems. 

In palletizing prime surface or in- 
tegrally finned condenser tube, Wol- 
verine uses the purchaser’s prints to 
arrange the U-bends in the exact 
order of installation. The unit pallet 
permits condenser tubes to be fed 
directly from pallet to condenser or 
heat exchanger unit. 


U-Bend Expendable Pailets 
Aid Heat Exchanger Users 


= 
iii 
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The time required for unloading, 
inspection, assembly, installation 
and handling of U-bend condenser 
tubes is materially reduced. Each 
pallet is designed and constructed to 
individual customer requirements. 
The sturdy units are easily shipped 
and conveniently stored. 

Get the complete story of Wol- 
verine Tube’s unit-pallet. 

Wolverine Tube, Division of Calu- 
met & Hecla, Inc., 1850 Guardian 
Building, Detroit 26, Michigan, is 
the manufacturer. 


(66) Gas Mask Kit Designed For Plant Hazards 


A gas mask kit designed to meet 
any plant hazards for maintenance 
men has been announced by Acme 
Protection Equipment Company, 
South Haven, Michigan. This mask 
provides (1) a full-vision face piece 
for dust and smoke protection; (2) 
a canister mask to protect against all 
gas hazards and visible smokes from 


fires, and (3) an air-supplied mask 
(plant compressed air) for use in 
any harmful or. objectionable atmos- 
phere. 

According to the announcement, 
the maintenance man is prepared to 
meet any hazardous atmospheric 
condition in the plant with this 
multi-purpose mask equipment. 
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You Get Even, No Glare 


| LOW COST LIGHTING 
| 


Bfor Gages, Rotameters, etc. 


with JERGUSON 


Explosion-Proof 


GAGE ILLUMINATORS 





| UNDERWRITERS’ 
LABORATORIES 
| APPROVED 


Single Section Jerguson 
Illuminator illustrated 
| (also made in double section) 


ee get even, no glare, Low 
Cost Lighting with Jerguson 
Illuminators . . . the improved il 
luminators that are unexcelled for 
gages, rotameters, etc. They give 
you ideal illumination with safety 
... and make possible faster, easier, 
accurate reading. 


Jerguson Illuminators use th 
principle of solid wedge lighting to 
give you clear, even lighting, wit 
out bright spots. Light flows through 
the plastic wedge and is reflected 
evenly. A single bulb gives you 
better illumination at a cost so low 
that savings quickly pay for the 
illuminator. 


Jerguson Illuminators are ap 
proved by Underwriters’ Labora 
tories and are built in accordance 
with their Standard for Electri 
Lighting Fixtures for use in hazard 
ous locations for Class 1, Group D 
Services. Made in a variety of sizes 
also available in a non-explosion 
proof model. 





Investigate Today. Write for Data 
Unit on Jerguson Illuminators 





Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 

Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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(95) Aluminum Jacketing Weatherproofs 
And Insulates Lines, Towers 


Childers aluminum weatherproof 
jacketing for weather-proofing and 
protecting insulated lines, towers, 
and vessels, is a roll of light sheet 
aluminum, either 0.006 in. thick 
(3S alloy, full hard) or 0.016 in. 
thick (3SH 14 alloy), fabricated 
with 3/16-in. corrugations for extra 
strength and easy application. It is 
backed up with a moisture barrier 
(two 100 per cent virgin kraft sheets 
laminated with a uniform film of a 
pure grade high melting asphalt) 
that is attached to the aluminum by 
spot adhesive. Childers jacketing is 
also available without the moisture 
barrier. The jacketing is supplied in 
easy to handle 100-ft rolls 36-in. and 
48 in. wide. 

There are two recommended eco- 
nomical and practical methods of 
attaching the jacketing: (1) Band it 
on with aluminum strapping and 
seals; (2) attach with aluminum 
sheet metal screws. 

Childers 0.006-in jacketing is sat- 
isfactory for any usual jacketing in- 
stallation; however, the heavy weight 


0.016 in. jacketing should be used. 


in protecting the insulation on tow- 
ers, tanks, and vessels. On such in- 
stallations vertical stiffness is needed 
to support the weight of the jacket- 
ing. 

At certain spots insulated lines 
may be subjected to a great deal of 
abrasion, walking and dropping of 
tools. At such points, 0.016 in. 
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ROTATES WITH “s, ia THE SHAFT 


for long dependable service 


.» ECONOMICAL OPERATION I$ DESIRED 
.» OPERATING CONDITIONS ARE HAZARDOUS 
. LOSS OF COSTLY FLUIDS MUST BE PREVENTEB 


. COMPLETE AND PERFECT SEALING REQUIRED 
GET THE “DURA SEAL” STORY-—WRITE FOR BULLETIN °55-PE 


(aie CORPORATION ) 





DURAMETALLIC 


KALAMAZOO 


ye MICHIGAN = 
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jacketing may be specified as addj- 
tional “armor.” However, the 0.006 
in. jacketing is adeqaute for all but 
the heaviest traffic areas. For un- 
usual conditions requiring a heavier 


material, Childers also supplies 
0.019 in., 0.020 in., and 0.024 jn. 
jacketing. 


Childers Manufacturing Com- 
pany, 3620 West Eleventh Street, 
Houston 8, Texas. 








ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 

For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 





FIG. 29 
Cylinder with 
Impeller 
FIG. 17-28 
Cylinder 





FIG. 215 
Flanged 





FIG. 212 
yt ony Visibility 
Window Welding 

Neck or 

Screw 





FIG. E-811 
Flapper 


FIG. E-1810 
Rotating Wheel Type 


All sizes up to 6” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 
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EQUIPMENT 
BULLETINS 


(309) CHEMICAL REACTIONS 
Technical reprint T-134 “Chemi- 
cal Reactions in Hot and Cold Treat- 
ment Units” is now made available 
by Graver Water Conditioning Com- 
pany. This article presents an impar- 
tial study of the many factors in- 
fluencing chemical reactions in hot 
and cold process treatment units. 
The conclusions drawn from oper- 
ating results at hundreds of large- 
scale installations are of value when 
designing or selecting hot process 
softeners for boiler feedwater treat- 
ment, cold process softeners for both 
industrial and municipal treatment. 


(300) VALVES 

An eight-page brochure has been 
issued by Vernon Tool Company, 
Ltd. on its line of Greenwood valves. 
The two-color illustrated bulletin de- 
scribes fully the Greenwood line, in- 
cluding the. self-closing sampling 
valve, gate valve line blind, vapor 
recovery units, and vertical-swing 
horizontal check valve. Drawings, 
specifications and prices are listed. 


(305) GRADIATION HEATERS 

“Gradiation Heating for Petro- 
leum and Chemical Processing,” a 
colorful 16-page brochure is being 
offered by the Selas Corporation of 
America. The bulletin explains the 
advantages of the Selas gradiation 
heater design with emphasis on its 
processing and construction features. 
Drawings, charts and photographs 
supplement heater application and 
operating principles. 


(313) WATER-USING 
EQUIPMENT 

The best policies to follow in keep- 
ing water-using equipment clean are 
discussed in a new six-page folder, 
“Keeping Equipment , Clean,” by 
Hall Laboratories, Inc. 

This new literature mentions trou- 
ble spots that can cause failures and 
enforce shutdowns in apparatus us- 
ing water. 

Several examples are given where 
special problems were solved 
through an experienced water 
engineer’s authoritative cleaning 
Suggestions. 














View of Emsco Swivel Joints on one loading station. 


EMSCO SWIVEL JOINTS 


SELECTED FOR 


NEW LOADING WHARF 


We are proud to have supplied the Swivel Joints 
installed on this loading wharf making it one 
of America’s newest and most modern loading 
facilities. Here are installed a score of Emsco 
6” and 8” type LP Swivel Joints. Free turning 
and easy maintenance were prime factors in the 
selection of Emsco for this job. In the cross 
section note how the thrust load is absorbed 
through the ball bearings — how easily bearings 
can be adjusted. Note also how readily the pack- 
ing can be replaced simply by separating the 
joint as one would a union. No return of joint 
to the factory for service. Emsco assures you a 
new kind of dependability in Swivel Joints. 


Emsco’s complete line includes Swivel Joints 
for high or low pressure, high vacuum, corrosive 
or high temperature service; for gas, liquid or 
semi-solids. Check with us or our field repre- 
sentatives. Over 500 various combinations to 
choose from. Sizes 3%” to 12”. Pressures to 
15,000 Ibs. Temperatures to 750° F. 


gAMAEC ESHA 
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Emsco 8” type LP Swivel 
Joint Style 2 with 
flanged ends for load- 
ing dock service. 

















Simplicity of Emsco’'s pat- 
ented design assures a 
new kind of performance 
and dependability in Swi- 
vel Joint construction 


EMSCO MANUFACTURING COMPANY 


Box 2098, TERMINAL ANNEX 
LOS ANGELES 54, CALIF. 


Houston, Texas 
Garland, Texas 
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(312) STEEL TUBING 

Advantages, uses, and working 
data for its SAE hydraulic quality 
low carbon steel tubing are set forth 
in Bulletin 39 just published by 
Superior Tube Company. 

The six-page folder shows a side- 
by-side comparison of four specifi- 
cations which have been used for 
pressure applications: SAE, JIC, 
AMS 5050 E, and ASTM-A-179. 
Specifications for Superior’s SAE hy- 
draulic tubing are also given in the 
table. 

Photographs illustrate flareability 
and hydrostatic tests at the Superior 
plant. 


(296) WATER FILTERS 
Complete description of standard 
sizes of water filters, for use with 
filter-aid to handle 8 gpm to 939 
gpm, with typical flow sheet is con- 
tained in bulletin No. 214 issued by 














= : 
HIGH PRESSURE Peamuats 


All sizes to fit your gages 
ERNST WATER COLUMN & GAGE co. 
Send for Catalog LIVINGSTON, N. J. 








TWO-STAGE CONTROL 


Mercoid DA-400 Series Controls are dual 
purpose controls (available for pressure 
or temperature) incorporating a single 
element operating two separate inde- 
pendently adjustable Mercoid magnetic 
mercury switches. Circuit arrangements 





the Micro Metallic Corporation, 
Glen Cove, New York. Porous stain- 
less steel filter medium has proved 
itself in many critical industrial and 
nuclear applications where corrosion 
resistance, high temperature and 
high pressure were important factors 
in the selection of the filter medium. 


(297) ENGINEERING SERVICES 

Complete engineering and con- 
struction services available through 
the chemical plants division of the 
Blaw-Knox Company, Pittsburgh, 
are explained in bulletin No. 2505 
just issued. The bulletin outlines 
chemical plants division services 
from preliminary surveys to initia! 
operation of process plants. In addi- 
tion to the field of general chemicals, 
the chemical plants division special- 
izes in resins and plastics, fats and 
oils, chlorine and alkalies, petroleum 
and petrochemicals, wood utilization, 
fertilizers, low-temperature pro- 
cesses, synthetic fuels, and special 
nuclear development work. 
(302) ANALYZER 

A 2-color product bulletin de- 
scribing the four series of Tri-Non 
analyzers for continuous control of 


chemical process gas streams has 
just been published by The Perkin. 
Elmer Corporation, Norwalk, Con- 
necticut. Each series varies in com 
plexity of design, and the application 
of each to various analytical prob- 
lems is discussed. Description of 
each series, including prices, and 
complete specifications are given in 
the bulletin. 


(304) CLARIFIERS 

Graver Water Conditioning Com- 
pany, New York, New York, now 
has available technical reprint T-135 
“Design of Water Clarifiers and Cold 
Process Softeners.” The paper em- 
phasizes the need for good engineer- 
ing and intelligent selection of equip- 
ment to meet specific applications of 
water clarifiers and softeners. It thor- 
oughly discusses the many operating 
factors affecting the dependability 
and economy of this type of equip- 
ment. Sections are also devoted to 
reported operating results, the ability 
of the units to handle surges and the 
theory of design rates vs operating 
rates. The paper is illustrated with 
many diagrams, drawings and photo- 
graphs. 





SUBSCRIPTION ORDER FORM 


The Petroleum Engineer, 
| Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscription for— 


O DRILLING and PRODUCING 
O REFINING and PETROCHEMICAL 


SPECIALIZED EDITIONS 
O OIL and GAS PIPELINING 









































THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL 


. A . 1 year. . . $2.00 2 years . . . $3.00 
can be supplied for various operations, igi m . $ me 
3 years... $4.00 DO 
a few examples are: 
Close one alarm circuit at high setting 7 aque damaata email 
} 

and a separate circuit at low setting. Both l year... $5.00 O 2 years... $8.00 O 
circuits remain open between the high and 3 years... $10.00 0 
low operating points of the two switches. 

As an electrical interlock to open one 
circuit on a rise above, and the second Name 
circuit on a drop below the set operating 
point. Company_ - a _ 

To provide two-stage control by open- 
ing one circuit on a rise and a second cir- ee 
cuit on a further rise. Position 
Pressure types available in 17 different 
operating ranges from 0-30” vac. to Home Address 
300-2500 psi. Temperature types avail- | 
able in 11 operating ranges from 
-30-60°F. to 370-530°F. Office Address 

WRITE FOR BULLETIN CA-PT 
City State 


——— 
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You don’t have to be armed to the teeth to 
avoid communications trouble. Not when your com- 
munications are supplied by the Bell System. 

A planned program of preventive maintenance 
is an important part of Bell System service. Its pur- 
pose is to prevent interruptions. 


In the laboratory, technicians are continually 
developing new and more efficient equipment. In 
the field, Long Lines technicians frequently visit 
critical points of your communications system to 
observe conditions and to improve operations. 


Alternate routings are an integral part of plan- 


TELEPHONE TELETYPEWRITER 
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I RATIONS} 


MOBILE RADIO 




























ning by conimunications engineers to protect your 


service and prevent interruptions. 

The entire program is backed by the Bell Sys- 
tem’s 79 years of communications experience. 

We supply the pipe line industry with reliable 
private line telephone and teletypewriter service 
and provide channels for telemetering and super- 
visory control. 

+ ° e 
Bell System communications engineers will be glad to 
survey your communications needs without charge. Call 
your Bell Telephone representative today. 





>> 


BELL TELEPHONE SYSTEM (a - 
Ne) fs) 


TELEMETERING AND REMOTE CONTROL CHANNELS 
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IN the decade now ending, we have 
witnessed tremendous growth of the 
pipe line industry. In a relatively short 
period of time, pipe line mileage has 
nearly doubled, capacity of the lines 
has more than doubled, and above all, 
once thought highly improbable — 
lines can move more crude, products, 
and gas at far less cost. 

These are remarkable trends. They 
can be traced to two things — the de- 
sire of the pipe line industry to do its 
job faster, better, and more economi- 
cally, and the ability of manufacturers 
and suppliers to create and produce 
new and improved equipment to help 
the pipeliners achieve their goals. 

Today, a “mile a day of pipe” in 
construction of new lines is not un- 
usual, but quite an ordinary achieve- 
ment. Crossing “tough” rivers with the 
assurance that the pipe laid under the 
river will be safe is also common, as 
are long, underwater lines to offshore 
platforms in the Gulf, such feats as the 
Straits of Mackinac crossing, and lines 
in the rugged mountainous terrain of 
the Rockies and the southern states. 

But little of this would have been 
possible had it not been for the spe- 
cialized equipment created for the pipe 
line builders — equipment that must 
be able to “take the blows” and still 
give round-the-clock, reliable service. 
Construction equipment manufactur- 
ers have taken advantage of modern 
metallurgy and advanced engineering 
thinking to provide the machines 
needed. 

In the field of prime movers, the ad- 
vances have also been tremendous. 
Bigger engines with far greater fuel 
economy are constantly being de- 
veloped by the manufacturers as the 
result of intensive research and study. 
Motors of far greater horsepower rat- 
ings, with but little increase in size, 
have come from the electrical equip- 


Equipment Development Is Partner 


in Pipe Line Progress 


Dean Hale 
Pipe Line Editor 


ment manufacturers. Gas turbines, pro- 
viding high horsepower in compact 
plants, have brought new thinking into 
the field of compressor design. 

Right along with the development of 
better prime movers have come new 
and improved designs in pumps and 
compressors. Centrifugal compressors 
are now in common usage, yet the de- 
signers are still working steadily to- 
ward more efficiency and higher com- 
pression ratios. Greater efficiency and 
improved design are being witnessed 
constantly in the design of reciprocat- 
ing compressors. Pumps, both centri- 
fugal and reciprocating, have been 
produced to match the engines and 
motors designed to drive them, giving 
higher capacities at lower cost per 
volume moved. 

Before World War II, pipe above 
20-in. diameter was uncommon except 
on a few long distance gas pipe lines. 
Today, 30-in. pipe — and even 36-in. 
— is considered a very economical 
size, and crude lines of 26-in. are com- 
mon, as are 16, 18, and even 20-in. 
pipe for products transportation. The 
manufacturers of pipe have worked 
steadily with industry to take advan- 
tage of steel chemistry and metallurgi- 
cal developments to give high-strength 
pipe to meet the increasing demand for 
higher pressures. 

Automation, which has now become 
something of a “fad” to industry as a 
whole, is not new to the pipeliner. 





Working closely with the manufactur- 
ers, the pipe line operators have ap- 
plied, tested, improved, and then added 
more and more automatic and semni- 
automatic control systems. Some early 
control systems date back 25 and 30 
years. 

Greater application of controls — 
telemetering, and other devices — that 
will make operations faster, more ac- 
curate, and more economical is a con- 
tirluing trend in the pipe line industry. 

Much of the pioneering in the deve- 
lopment of modern microwave radio 
has taken place in the pipe line industry, 
One of the first industries to use micro- 
wave, pipelining today accounts for a 
vast percentage of the systems in opera- 
tion, with over 16,000 miles of circuits 
installed. 

A major problem has always been 
corrosion, and in this field pipeliners 
and manufacturers have worked side by 
side to develop materials and methods 
that help reduce the industry’s big an- 
nual losses. 

In this special “Reference Equip- 
ment Annual” issue of THE PETRO- 
LEUM ENGINEER, you'll find a lineup 
of new and improved items of equip- 
ment and services for the petroleum 
industry as a whole and the pipe line 
industry specifically. Many of these 
items are now in service, helping to 
improve operations and save on operat- 
ing costs. 

Whatever your job, be it contractor, 
compressor engineer, corrosion engi- 
neer, communications engineer, safety 
specialist, controls engineer, division 
superintendent, maintenance foreman, 
or company president, we’re sure you'll 
find many of these items on new and 
improved equipment of interest to you 
in your job. xt 
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(250) Engineering Improvements 
Made in Truck-Crane Line 


The Schield Bantam Company, 
Waverly, Iowa, has announced, at 
no price increase, the incorporation 
of fifteen major engineering im- 
provements in its line of %-cu yd, 
5 and 6-ton truck and crawler- 
mounted crane-excavators. 

Model designation of the ma- 
chines incorporating the new im- 
provements will be T-35A for the 
carrier-mounted, and C-35A for the 
crawler-mounted Bantam _ shovel- 
cranes. 

Schield lists these engineering im- 
provements, effective immediately on 
all models, as follows: 

The Continental F-186 6-cylinder 
gasoline engine will be standard 
equipment on all Bantam basic 
units. The new engine develops 41.5 
hp at 1505 rpm, giving smoother op- 
erations, more torque, and less vibra- 
tion. This replaces the 4-cylinder en- 
gine formerly used. 

New clutch design consists of a 
tigid two-shoe internal expanding 
swing clutch with floating shoes to 
give smoother clutch action. Rigid 
performance tests show extremely 
smooth operation, good lining and 
drum life, and extreme ease of ad- 
justment even though each clutch 
shoe is adjusted separately. 

Hardened rollers, turning on har- 
dened pins are mounted in the tum- 
bler itself to provide a rolling con- 
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tact between the driving tumbler and 
the shoes. The driving lugs of the 
track shoes have been given an in- 
volute or curved surface for correct 
engaging action with the tumbler 
rollers. This means that any rubbing 


action between the shoe lug and tum 
bier roller has been eliminated, cut 
ting wear and abrasion damage t 
track tumblers and shoes to virtually 
nothing. 

New, higher carbon and alloy con 
tent steel and flame hardening proc 
ess give parts greater life. These 
newly strengthened parts include the 
vertical swing shaft; bevel gear with 
flame-hardened teeth; vertical track 
drive; ring bull gear and trunnion 
base roller path; directional clutch 
shaft with shaft steel alloy content 
increased for greater strength, long 
er working life. 

Other improvements include new 
roller brackets for four rear hook 
rollers to spread supporting surface 
and relieving load stress on any po! 
tion of the roller path (this feature 
is optional at slight extra cost.) ; ad 
dition of a new plate lock so each 
lock dog level can be operated and 
locked independently; and ball bear 
ing bevel gear mounting, vertical 
track drive. Bolt-on crawler side 
frames, track frame extensions, chain 
case brace are also features. 

H & L No. 24 replaceable tooth 
points are now being used on all 
Schield Bantam digging buckets 
(dragline, shovel, clamshell, moles 
paw and back hoe). These formerly 
used only on Back Hoe. 


(135) New Hydraulic Front End Loader Attachment 


A new front-end loading attach- 
ment, designed for mounting on 
Models 6-C, 7-C and 8-C hydraulic- 
ally operated Austin Overshot Load- 
ers, has been announced by the Aus- 
tin Division, Central Ohio Steel 
Products Company, Galion, Ohio. 
The new attachment consists of an 
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open end bulldozer blade on which 
is mounted a large fabricated stee! 
hook actuated by a double-acting hy 
draulic cylinder. With this attach 
ment, Austin Loaders can load large 
diameter steel pipe, timbers, culvert 
and sewer pipe as well as othe! 
materials. 
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(214) Remote Operation of Pump 
Stations Now Prevalent 
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The unattended remote operation 
of both single-unit and multi-unit 
pump stations is becoming quite pre- 
valent. Such remote operation can 
be advantageously obtained by the 
use of Westinghouse supervisory con- 
trol and telemetering equipment. 
Supervisory control operating over a 
single telegraphic type channel is 
used to perform the necessary opera- 
tions, to provide indications of the 
position of apparatus and to provide 
indications and alarms for trouble 





conditions. Telemetering equipment 
is used to provide quantitative indi- 
cations of hydraulic and electrical 
conditions at the unattended station. 
The telemetered indications can be 
obtained continuously by the use of 
a separate channel for each indica- 
tion, or selectively over the super- 
visory control channel. In addition, 
multiplexing techniques can be em- 
ployed to connect the telemetering 
transmitters and receivers to the 
same channel in consecutive order. 





CAUTION 
PIPE LINE 
CROSSINC 


(342) One-Piece Aluminum 
Pipe Line Markers 

A complete line of marker-vents, 
made of durable rust-free aluminum, 
cast in one piece of 195-T4 alumi- 
num alloy, has been developed by 
the L&M Company, Beaumont, 
Texas. The markers are designed for 
2, 3, and 4-in. pipe with %2-in. hol- 
low head countersunk set screws, or 
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can be furnished with weldable col- 
lars. Panels come with standard 
“Caution—Pipe Line Crossing” en- 
graved on the panel or can be made 
with customer’s special copy en- 
graved on the face. Raised letters are 
used and either the letters or back- 
ground can be finished with tough, 
durable paint, in any color combina- 
tion. Additionally, glass beads for 
providing nighttime reflective sur- 
faces can be incorporated into the 
sign. The screened vent opening: is 
designed to keep out insects. The 
combination vent-marker can be 
used to replace dual facilities such as 
a separate vent and marker at one 
location. Arrows giving the direction 
of the line can also be attached and 
are available. Tod Pazdral Pipeline 
Specialties, 2525 South Boulevard, 
Houston, Texas, is national distribu 
tor for the L&M markers. 


(134) Rotary Compressors 
Feature Slower Speeds, 
Improved Control 

After a year’s service by units in 
the field, The Jaeger Machine Com- 
pany has announced an improved 
type of two-stage oil cooled rotary 
air compressor in 125 and 690 cfm 
sizes. In addition to the character- 
istic rotary advantages of fewer mov- 





ing parts, lighter weight, cooler air 
temperatures and complete absence 
of vibration, higher efficiencies are 
evidenced in slower operating speeds 
with resultant economies in fuel and 
engine wear. 

Cooper tube finned multi-pass oil 
cooler insures cool operation in am- 
bient temperatures exceeding 100 
deg. In cold weather starting, oil is 
automatically by-passed to the com- 
pressor cylinders to protect against 
dry starts 


(259) Explosion-Proof Drain 
And Grounding Indicator 

The Nelson Electric Manufactur- 
ing Company has developed a new 
explosion proof electrostatic drain 
and grounding indicator. It was de- 
signed to meet the National Fire Pro- 
tection Association requirement that 
all tank loading facilities have a 
ground established before _ filling 
starts, and that the ground must have 
no more than 15 ohms resistance. 

The new device drains any ac- 
cumulated static charge and prevents 
build up of static charge during fill- 
ing. In addition it gives a definite in- 
dication that the resistance of the 
ground is within safe limits, either 
by audible or visual means, or by be- 
ing wired into the filling pump motor 
control. The unit can be supplied to 
operate over a wide range of primary 
resistance. Ordinarily a range of 0-2 
ohms is supplied, but when specified, 
the range can be widened to 0-10 
ohms. 

A two conductor cable and double 
contact clamp is supplied with the 
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unit for connection to the tank car or 
truck. This cable, clamp, and detec- 
tor unit form a loop circuit, and any 
break in this circuit, caused by ex- 
cessive resistance, would prevent a 
“safe” indication. 

The detector circuit is isolated 
from the loop ground circuit by a 
transformer which has 10,000-v in- 
sulation. No voltage is present be- 
tween contacts on the ground clamp, 
cr to ground. The unit is mounted in 
an explosion proof enclosure and in- 
corporates design features which 
make it “fail safe.” 


(222) Pipe Interior Corrosion 
Resistance Provided by 
Epoxy-Resin Base Paint 





Zee 


Activated Copon internal pipe 
coating is the answer offered by the 
Coast Paint and Lacquer Company, 
Inc., Houston, Texas, to the long ex- 
isting need for a coating that can be 
applied to pipe interiors without be- 
ing baked that will withstand all of 
the corrosive action of all types of 
petroleum products and oilwell-pro- 
duced salt water. Not only does the 
coating protect the pipe interiors 
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against corrosion, it also greatly 
facilitates “through put,” and also 
provides a clean transmission line 
immediately after being laid, the 
manufacturer attests. 

Some of the largest diameter gas 
transmission lines have been coated 
and are being coated with Copon. 
Sour crude oil flow lines and salt 
water disposal lines, coated with 
Copon, prove that the coating will 
withstand the severe corrosion action 
of these fluids. The coating is being 
used for interior lining of rotary drill 
pipe for the prevention of stress fa- 
tigue due to corrosion. 

Activated Copon internal pipe 
coating can be applied to individual 
joints by spray application and to 
pipe lines in-place by the “pig” 





method of application. 

Along with the coating, Coast ol 
fers services of the technicians who 
have pioneered and developed the 
coating, and the engineering prin 
ciples relative to complete proper ap 
plication. 


(316) AIR-COOLED 
COMPRESSOR 


Ingersoll-Rand Company has re 
cently published a new 4-page 2 
color bulletin describing its Model 
20T compressor equipped with the 
Ingersoll-Rand Channel Valve. This 
air-cooled 20-hp compressor may be 
either direct-connected or belt 
driven. The bulletin includes cuta 
way views and a table of specifi 
cations. 


(217) Differential Pressure Gas Motor 
Provides Cathodic Protection 


Pipe Line Anode Corporation is 
introducing a new device to furnish 
cathodic protection where previous 
methods have been expensive and 
almost prohibitive. 

The new system can be used 
where a-c electrical power is not 
available; where soil or other electro- 
lytes do not possess the proper char- 
acteristics for galvanic expendable 
anodes; and where there is or can be 
provided, a gas or compressed air 
supply with a suitable pressure differ- 
ential for continuous operation of 
the prime mover. 

Component parts include a prime 
mover, a generator and a regulator 














with a positive feeder cable, a nega 
tive return cable and a groundbed 
Many field applications of the new 
pressure differential method of cath 
odic protection are immediately 
recognized. Some are: Well casing 
on either off shore or land installa 
tions; Oil emulsion type heater treat 
ers; High pressure gas lines; Crude, 
products and flow lines; and othe 
metallic structures where cathodic 
protection can be applied. 

Pipe Line Anode Corporation of 
fers complete cathodic protection 
and can survey, engineer, install and 
maintain any cathodic protection in 
stallation. 
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(226) New XX ‘‘Pipelayer’’ Designed 


From ‘‘Ground Up’”’ 


’ A new machine, called the Cat 
No. 583 Pipelayer, has been devel- 
oped by Caterpillar Tractor Com- 
pany after nearly five years of re- 
search and testing. 

Caterpillar, with four other pipe- 
layers already on the market, claims 
the “most efficient” title because the 
unit is the first such machine engi- 
neered from the ground up as a pipe- 
layer. The manufacturer claims these 
features: (1) The No. 583 has a 
lifting capacity of 130,000 Ib, more 
than any other pipelayer. (2) it has 
a 21-in. ground clearance, highest in 
the field. (3) It has a new power 
take-off which permits power to be 


routed directly to the pipelayer mas- 
ter clutch. The pipelayer drive is 
completely independent of the trac- 
tor master clutch and the torque con- 


verter. (4) The new Cat has a new 


engine delivering 190 engine horse- 
power at 1200 rpm. The transmis- 
sion is a combination three-stage 5: | 
torque converter and a special three- 
speed transmission. (5) The No. 583 
has 86-in. gage, 28-in. track shoes, 
seven-roller track frame and an over- 
all length of 211% in. Engine and 
boom are centered and counter- 
weights are split fore and aft of the 
winch mechanism. 


(321) Torque-Converters 
For 2-Cycle Diesels 

A line of diesel-engine torque- 
converter power units is announced 
by P&H Diesel Engine Division, 
Harnischfeger Corporation, Crystal 
Lake, Illinois. Built around the P&H 
2-cycle diesel engine, noted for its 
weigat and space-saving design, the 
torque converter provides smooth, 
steady power over the full speed 
range, the manufacturer states. The 
torque converter has an unusual 
“cushioning” effect that entirely elim- 
inates shock loads from driven 
equipment, resulting in better per- 
iormance and longer life. An almost 
infinite range of speed may be ob- 
tained. 

The torque converter is complete 
with its own fluid cooler. Various 
types oi clutch arrangements may be 
had. A tail-shaft governor is avail- 
able to control the output shaft 
speed. 

P&H offers this unit on its com- 
plete line of diesels, from 2 to 6 cylin- 
ders, 30 to 255 hp. 








(218) Relief Map Gives ~— Line Data 3-D Effect 


This 64 by 40-in. relief map of the 
United States, compiled by the Aero 
Service Corporation, is formed in 
heavy, durable Vinylite, yet weighs 
only 2% lb. It is ideal for showing 
pipe lines and other marketing and 
distribution data. It’s printed in 11 
colors to emphasize the relief char- 
acter. A big, handsome map, it is well 
adapted for the executive office, con- 
ference room, reception lobby, or for 
use in exhibits or special displays. 
The flat, unformed map is shipped to 
the client, who drafts on the base 
map the pipe lines or other data and 
returns the map for forming. After 
forming, the map’s surface is coated 
so that the inks are protected, and 
fingerprints, dust or dirt can be 
wiped off in an instant. 
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One of the largest motors in physi- 
cal size ever to receive the Under- 
writers’ Laboratories label for Class 
1, Group D hazardous areas is the 
Aliis-Chalmers 1250, 1780-rpm 
totally-enclosed fan-cooled motor 
with tube-type air-to-air heat ex- 
changers. 

Previous to recent tests, the Allis- 
Chalmers Underwriter-approved 
motor line included ratings up to 
800 hp, 3600 rpm for operation in 


(219) Largest Motors Receive 
Explosion-Proof Rating 
























































Class 1, Group D and Class II, 
Group F and G locations. Now, with 
the design used for larger ratings also 
Underwriters’ test-proved, Allis- 
Chalmers can supply explosion- 
proof motors in other ratings re- 
quired by industry. 

Heavy welded plate steel construc- 
tion is characteristic of explosion- 
proof motors. Stator enclosures are 
not gas-tight, but have wide metal-to- 
metal adjoining surfaces between the 


(257) Explosion Proof Pressure, 
Temperature Transmitters 
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For the precision measurement of 
pressure and temperature in pipe 
line pumping and compressor sta- 
tions, the Control Engineering Cor- 
poration has developed their Electro- 
Syn system. This system features ex- 
plosion proof pressure transmitters 
which produce high output signals 
so that no electronic tube amplifiers 
are required in the system. 

Pressure units are available for 
gage and differential pressures and 
accuracies to .25 per cent of full scale 
are obtained. The elimination of elec- 
tronic tubes assures trouble free op- 
eration and long term stability. The 
transmitters facilitate remote read- 
ings of temperature and pressure 
without the necessity of bringing ex- 
plosive fluids into the control room. 


Long range transmission for re- 
mote control can be accomplished 
since the equipment is available with 
coding devices for line or microwave 
channels, the company claims. 
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stator frame and the enclosing flame 
barrier, which can effectively lowe: 
the temperature of exploding gas be 
low that required to ignite ambient 
gas. 

Enclosing flame barrier plates are 
of heavy dished construction with 
wide machined surfaces fitting closely 
on the tube sheets. Where the roto: 
shaft passes through the flame ba: 
rier, a split bronze bushing gives 
close clearance with the shaft su: 
face, providing a long flame-arrest 
ing gap. These motors are well-suited 
for outdoor installation, as the de 
sign affords its own weather pro 
tection. 


(224) New Low Resistance 
Oil Bath Air Cleaner 

New low resistance type Cycoil 
oil bath air cleaner for engines us 
ing turbo-chargers or pressure blow 
ers for scavenging is announced by 
American Air Filter Company, Inc., 
Louisville, Kentucky. This Cycoil, 
designated as Type P, introduces a 
new principle in oil bath air cleaning 
—the perforated entrainment plate 





—by which with Vari-flow valves, it 
is claimed that a uniformly high 
cleaning efficiency can be obtained 
in an operating range from as low as 
10 per cent up to full rated capacity, 
and at an overall resistance in the 
order of 2-in. wg. The air upon enter- 
ing this new design Cycoil first passes 
through metered orifices in a hori 
zontal plate that is flooded with oil 
where it entrains enough oil to wet 
the dust before passing into a cone 
shaped filter. The slope of this coni 
cal filter accelerates the migration 
of the collected oil to the outer edges 
that extend into an annular chamber 
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which is out of the air stream. The 
migrating oil carries the collected 
dust with it and provides the neces- 
sary washing action to keep the filter 
clean. From the annular chambers 
the dirty oil flows back through drain 
tubes to the reservoir below where 
the dirt settles out as sludge. A small 
motor driven pump moves the oil up 
to a distributor head in the center of 
the perforated plate. 

This same perforated entrainment 
plate principle can be used as an 
evaporative cooler with water instead 
of oil. The Cycoil-Koolair combina- 
tion is a self-contained unit with two 
complete assemblies each composed 
of a perforated plate and filters 
placed in series, one above the other; 
the lower one supplied with water to 
cool the air and the upper one with 
oil to remove the dust. Still another 
arrangement is applicable to engines 
using aftercoolers. 

This new AAF Cycoil cleaner 
is made in eight sizes and a capac- 
ity range of from 1100 cfm to 
21,000 cfm. 





(264) New Line Marine Diesels Available 


Hercules Motors Corporation, 
Canton, Ohio is now marketing a line 
of marine diesel engines with horse- 
power ranging from 12-500. The 
new Hercules marine diesel engines 
feature compact size, lightweight de- 
sign and are produced for high- 
speed, heavy-duty service. These 


marine diesel engines are available 
for powering pleasure craft as well 
as working vessels. 

To meet the varying requirements 
of the marine industry the new Her- 
cules Marine Diesel Engines are of- 
fered in many different models and 
specifications. 





(332) Ditching Machine With Continuous Bucket Line 





The Earthripper is a heavy duty 
trenching machine that his been de- 
signed to provide fast digging speed, 
maneuverability, economy, and ease 
of operation. Efficiency in cutting all 
types of soil is obtained with the ex- 
clusive continuous bucket line. Ma- 
neuverability is provided by truck 
mounting. Hydraulic controls en- 
able operation of the machine with 
ease and precision. 

By using a standard truck for both 
the power source and carriage, the 
original cost of the machine is re- 
duced considerably, the manufac- 
turer states. Transportation charges 
and investments in separate pieces of 
equipment for such purposes are 
eliminated. Labor costs are lower be- 
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cause one man can drive the ma- 
chine to the job and operate it. 
Rocky Mountain Export Company, 
Denver, Colorado, is the manufac- 


turer. 


(241) Precision Midget 
Thermostats Developed 
A new line of midget thermostats, 
4 -in. in diameter and less than 2'4- 
in. long, has been developed by Fen- 
wal, Inc., manufacturer of precision 
temperature controllers. They weigh 
approximately one ounce. The ther- 
mostat is designed for precise tem- 
perature control or heat detection 
applications in heated equipment, 
bearings, pumps, etc., wherever in- 
stallation space is at a premium. 


The midget thermoswitch may be 
set to actuate at any specified tem- 


caine LE 


perature between —50 to 500 F. 
Contacts open when the temperature 
exceeds this set point; inverse action 
models are also available in which 
the contacts close above set point 
temperature. 

Thermoswitch unit is available in 
a variety of head styles to meet vari- 
ous mounting requirements. These 
are: A basic cartridge-style unit for 
insertion into cylindrical cavity; Two 
screw-in models with hexagonal 
heads for threading into % and % 
in. bushings or tapped holes; and, a 
flange head unit for the surface 
mounting. 

The thermostat is rated to handle 
an electrical load of 1 amp, 115-V 
a-c. Larger loads can be handled 
with a relay. 
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have used this Ladish development as a practicable 
le in | Means to make safe hot-tap branch connections . . . 
vari- [ndto reinforce the entire area of the connection 
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With over 25 years of pioneering and P 


experience exclusively in electronics, 
Motorola Radio Communications Engi- 
neers are well qualified to help you solve 
all your communications problems. By 
producing such a great variety of basic 
equipment, we can integrate it to provide , MA 
a custom-made communications system | CUSTOM RADIO—Multi-channel 2-way SYSTEMS ENGINEERING—Sound plon- 
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today. 
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The recent development of 10 and 
|2-in. line stopper fittings and 
equipment by the Mueller Company 
of Decatur, Illinois, now makes this 
equipment available in a full range 
of sizes from % in. through 12 in. 

The new No. 4 Unit consists of 


ad 
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machines and attachments for stop- 
ping-off two fittings at one time. This 
is done to make it possible to com- 
pletely isolate a section of line for 
repairing, replacing or tying-in with- 
out interrupting service. Stop-offs 
may be made at pressures up to 500 
psi and temperatures to 375 F. 

The H-17440 stopping machine is 
used to insert, expand and extract 
the 10 and 12-in. steel wedge stop- 
pers. A built-in 4 in. flanged bypass 
connection, a special 14 in. steel gate 
valve and all necessary tools are in- 
cluded. 

A new, balanced-pressure comple- 
tion machine, the H-17445, makes it 
possible to insert or extract comple- 
tion plugs easily and safely without 
bucking the full force of the line pres- 
sure, 


The steel wedge stoppers are espe- 


(260) Line Stopping Equipment 
Available in Many Sizes 
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cially designed for high pressure 
work and consist of an expanding 
mechanism inside of a split, neo- 
prene-covered, steel cylinder. The 
split in the cylinder acts as a bypass 
opening and allows the line pressure 
to help effect a tight, positive stop- 
off. 

Line stopper fittings and equip- 
ment provide fast, safe means of 
stop-off under pressure without es- 
cape of fluid. The new No. 4 unit 
should find many applications in the 
gas and oil industry. 


(212) Automatic Pipe Line 
Sampler Is Electronic 

An automatic pipe line sampler 
has been announced by Gilbert and 
Barker Manufacturing Company. It 
is designed for extracting more ac- 
curate line samples of crude oil, fuel 
oil, gasoline and most other liquids. 
Because the sampler extracts many 
minute samples (300 per minute if 
desired), the composite thus accum- 
ulated is much more representative 
of the constitutent flow than are 
larger samples taken at longer inter- 
vals. The Gilbarco sampler can be 
supplied with control proportional 
either to time or to flow. Pressures 
up to 350 psi and temperatures to 
200 F can be handled by standard 
models. Special models are available 
for higher pressures and 350 F. 

The sampler has no motor or me- 
chanical switches. It is a small, low- 
capacity piston pump, magnetically 
operated and controlled by a simple 
electronic circuit. The pump can be 
set to operate from 20 to 300 cycles 
per minute, with a delivery range of 
from 4 to 4% gal in 24 hours. Stain- 
less steel and other petroleum and 
chemical-resistant materials are used 
throughout. 

The electronic control is housed in 
an explosion-proof box. Any radio 
or electronics technician can service 
the unit, which is provided with a 
quick-opening cover for inspection 
or replacement of tubes. 

The sampler is easily installed and 
requires a minimum of maintenance. 
It contains no packing glands, thus 
eliminating a frequent source of 
maintenance. The unit is capable of 
handling liquids over a wide viscos- 
ity range and is not affected by 
changes in liquid viscosity or gravity. 





(140) Rotary Seal Cartridge 
Reduces Mixer 
Maintenance 

A new rotary mechanical shaft 
seal in an easily-replaceable cat 
tridge assembly has been announced 
by Mixing Equipment Company 
Inc., Rochester, New York. The new 
seal has been designed especially for 
service in fluid mixing applications 
It is now availabie, in either single o1 
double types, on all models of Light 
nin Mixers where shait sealing is re 
quired. 

Positive, leakproof sealing of tank 
liquids, vapors or gases is provided 
by the new seal. The seal never re 
quires adjustment while in service, 
and field tests have shown that it can 
be expected to give years of trouble 
free service under normal conditions 

The new Lightnin seal is assem- 
bled in a cartridge as a single com 
ponent. Anyone, using only a 
wrench, can easily uncouple and re- 
move the assembly, and replace it, in 
just a few minutes without disman 
tling the mixer or removing it from 
the tank, and without emptying the 
tank. Through a locking collar ar 
rangement it is possible to replace 
the seal of a mixer that is entirely be 
low the liquid level, or on a pressure 
vessel, without loss of product or 
pressure. 

The Lightnin single seal assembly 
is used in applications where the 
sealing faces are lubricated by the 
tank contents, and where service 
conditions are not severe. In the new 
seal, the rotary sealing face is 
mounted against a flexible bellows, 
providing constant contact with the 
stationary face even in case of shaft 
flexure or misalignment. The sealing 
faces are lapped to 2 light bands 
flatness (0.000023 in.) and a 5 
micro-inch RMS surface finish 
smoothness. 


(132) Plastic Instrument 
Harness Has ‘‘Ribbon’’ 
Construction 


A new all-plastic instrument hat 
ness featuring the company’s exclu 
sive “ribbon” construction, has been 
announced by Dekoron Products di 
vision, Samuel Moore & Company 

Designated as Dekoron “P” Rib- 
bon, the new development is said to 
have many of the advantages of the 
recently introduced metal ribbon 
type, but to be even easier to install 
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(323) New '/, Cu Yd Power 
Shovel Added to Line 

The Construction Equipment Di- 
vision of Baldwin-Lima-Hamilton 
Corporation, Lima, Ohio, has intro- 
duced a new 2 cu yd power shovel, 
13 to 15-ton capacity crane, known 
as the Lima Type 24, Jobmaster. 

Representing the smallest unit in 
the Lima line, which includes 6-yd 
shovel and 110-ton crane, the new 
machine is available with crawler or 
rubber mountings and is readily con- 
vertible to shovel, crane, dragline, or 
pull shovel application. On a truck 
or wagon mount the Jobmaster crane 
has a lifting capacity of 15 tons at 10- 
ft radius. As a crawler crane it has a 
lifting capacity of 13 tons at 10-ft 
radius. 

This streamlined, air-controlled 
unit, designed for mobility, high out- 
put, speed, and low cost mainte- 
nance, employs machine cut gears, 
large diameter brakes and clutches in 
the hoist, crowd and retract and 
swing and propel mechanisms, inde- 
pendent: boom hoist with engine con- 
trolled boom lowering, differential 
tractor-type steering, independent 
combination chain and cable crowd 
and retract, internal-external tooth 
jaw clutch for quick engagement and 
minimum backlash in gear train, lib- 
eral use of anti-friction bearings, 
heat-treated ground shafting and 
floating steel disc type dirt seals in 
tread rollers. Optional features in- 
clude independent propel, auxiliary 
third drum and power load lowering. 

Maximum overall length of the 
standard crawler truck is 10 ft 2% 
in. and the overall width is 8 ft with 
16-in. treads. The machine is equip- 
ped with four conical rollers, two in 
front and two in the rear with stand- 
ard crawler truck. A wider and 
longer crawler truck is available for 
special work. 
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(336) Tractor Features Power and Durability 





International Harvester's tractor increases horsepower. 


Power, durability, operating ease, 
comfort, and a smart new appear- 
ance are outstanding features of the 
increased horsepower International 
TD-18A diesel crawler tractor, now 
in production by International Har- 
vester Company. 

Power in the new model has been 
increased to 103 drawbar horse- 
power—a boost that puts the TD- 
18A in the big tractor class. The 
drawbar pull is 24,300 Ib at rated 
governed speed of 1450 rpm. 

The new, heavier power train 
gearing is designed for trouble-free 
transmission of the increased horse- 
power from clutch to tracks. 

The TD-18A has six forward and 
two reverse transmission speeds, 
ranging from 1.6 up to 5.5 mph. 

Productivity has been still further 
increased by strengthening track 
frames, rearranging control levers 
compactly and conveniently, provid- 


ing positive-locking, tiptoe-action 
brakes, and giving the operator 
greater comfort so he can do a better 
job without tiring. 

Track frames on the new model 
have been made 300 per cent 
stronger, with machined surfaces to 
assure permanent fit and positive, 
permanent track alignment. 

The TD-18A has a 4-cycle diesel, 
valve-in-head, 6-cylinder engine. 
There is a 12-volt electric starting 
and lighting system, including start- 
ing motor, generator, batteries, two 
headlights and one rear light. 

This new tractor offers all-weather 
starting, with a built-in gasoline con- 
version system. 

The tractor is 158% in. long and 
96 in. wide with 22-in. shoes. It 
comes with regular or extended track 
frame. Operating weight with the 
former is 24,585 lb, with the latter, 
25,605 Ib. 


(221) Gas Engine-Centrifugal Compressor Unit Available 


The Cooper-Bessemer Corpora- 
tion has completed development of 
the Type LSV-16 supercharged gas 
engine driving an RFB-24 centrifu- 
gal compressor for gas pipe line 
service. 

The power end is a supercharged 
four cycle type of engine with 15% 
x 22 power cylinders normally op- 
erating at 345 rpm. The engine is 
available in six and eight cylinder in- 
line and 12 and 16 cylinder V-type 
to cover a horsepower range from 
1500 to 5000 hp. Recent improve- 





ments in combustion of this type of 
engine makes the thermal efficiency 
very attractive when compared to a 
gas turbine or any other prime 
mover. 

The centrifugal compressor is 
Cooper-Bessemer designed and built 
and is driven through a double step- 
up gear. Featuring built-in mechanic- 
ally driven auxiliaries such as gear 
oil pump, seal oil pump, engine lube 
oil and jacket water pumps, air com- 
pressor, auxiliary generator and a 
power take-off for cooling unit fans, 
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the compressor unit is practically 
self-contained. Combustion air cool- 
ing is accomplished by use of ex- 
pansion turbine driven refrigeration 
compressors. Optional equipment in- 
cludes a gas powered expansion tur- 
bine for starting the unit with pipe 
line gas pressure. 

The unit control cubicle contains 
the instrumentation and controls for 
manual push-button operation and is 
ready to receive the users super- 
visory control when desirable. All 
components are specially designed 
and constructed so that the unit can 
be operated completely unattended. 
Careful planning has provided for 
ease of maintenance. 


(138) New Medium-Sized 
Pipe Line Ditcher 

A new pipe line and utility ditcher, 
the Buckeye model 308, a heavy- 
duty, wheel-type ditcher especially 
designed for digging cross-country 
ditch and for city gas, water, oil, 
sewer, conduit and cable lines, has 
been announced by Gar Wood In- 
dustries, Inc., Wayne, Michigan. It 
digs to a maximum depth of 5-ft, 
6-in. with optional width of cut vary- 
ing from 16 to 32-in. increments. 

A live hydraulic wheel hoist pro- 
vides fast and accurate positioning of 
the digging wheel. The hoist is op- 
erated by simple one-hand controls 
from the operator’s seat and the low- 
ering and raising of the digging 
wheel is completely independent of 
digging, wheel or crawler speeds. 

Soil discharge conveyor shock 
damage is eliminated by an hydrau- 
lic drive—as opposed to a mechani- 
cal drive from the digging wheel. 
Complicated mechanical units have 
been eliminated and the hydraulic 
drive for the soil discharge conveyor 
is completely controlled from the op- 
erator’s seat. Forward and reverse 
belt drive is provided in a selection of 
three speeds to meet varying con- 
veyor requirements. The entire hy- 
draulic drive is protected from dam- 
age by accurate relief valve settings. 
_ Variation in tread width and bear- 
ing area for the tractor-type crawlers 
with smooth cast treads, is obtained 
through a selection of tread pads to 
suit all digging requirements. The 
crawler idler rollers have face-type 
seals for long life. Bolt-on grousers 
are optional. Ground bearing pres- 
sure with standard 16-in. tread shoes 


is a maximum of 5.6 Ib per square 
inch. 
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(247) New Mobile 3?/s-Yd Hoe-Crane Unit 


The Unit Crane & Shovel Corpo- 
ration, Milwaukee, announces the 
addition of a % yard Unit Challenger 
Model 510 to its line. 

New in design and construction, 
this model embodies the features of: 
Hydraulic clutch control; Full float- 
ing trunnion mounted tapered 
drums; Self- aligning hook shoes that 
cistribute applied pressure over a 
maximum bearing area; Force feed 
lubrication; Interchangeabilty of 





(248) Lightweight Holiday 

Detector Introduced 
A lightweight, holiday detector 
has been developed by Tinker & 
Rasor, San Gabriel, California, and 
is now offered for sale. Designated as 
Model E-4, it weighs only 16 lb com- 
plete with rechargeable storage bat- 
tery. Output voltage is adjustable 





For more information on products see Page E-25 


parts; Full range vision safety cab 
with large side entrance and powered 
by a Ford heavy-duty industrial en 
gine with torque converter. 

Established features proven to 
contribute substantially to the life 
performance and efficiency of unit 
equipment, such as the one-piece 
cast gear case, straight-in-line engine 
mounting, involute splines and drop 
forged parts, are also incorporated 
in the new Unit Challenger. 





from 2000 to 20,000-v by an inter 

nal limiting gap that assures reliable 
voltage control and high signal sensi 

tivity over the entire voltage range 
The detector is supplied complete 
with carrying case, battery charge! 

electrode wand, ground wire and one 
electrode. 
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(267) Super Size Coating 


The M. J. Crose Manufacturing 
Company, 2715 Dawson Road, 
Tulsa, Oklahoma, has announced the 
addition of a new 34 to 36-in. line 


traveling coating and wrapping 
machine to its series of coating 
equipment. 


This is believed to be the first ma- 
chine of its type ever constructed for 
thirty-six inch pipe. It is a compact 
unit built for heavy duty operations 
with many outstanding features, in- 
cluding: 

Width, as compared with Crose 
30-in. line traveling coating and 
wrapping machine, is only four 
inches greater; its height is the same; 





and Wrapping Machine 


its weight less than 200 Ib heavier. 

It contains a replaceable strainer 
that prevents foreign particles from 
reaching the pipe surface; the varia- 
ble speed gear box which enables the 
operator to control and maintain the 
proper lap of wrapping material in 
types of terrain; the spray type ring 
which assures positive and uniform 
coating of pipe; and a mountain 
climber attachment which furnishes 
additional mobile traction. 

This machine is in operation on 
several sections of the Transconti- 
nental Gas Pipe Line Company’s 36- 
in. transmission line under con- 
struction this year. 


(256) Automatic Switching System for Microwave 


Microwave system reliability has 
been greatly increased with the Phil- 
co automatic switching system. This 
equipment, the Philco ASP-2, incor- 
porates newly developed circuits 
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which monitor the operation of 
transmitters and receivers of all sta- 
tions in the microwave system, and 
upon failure of any component in the 
primary RF circuits, automatically 








switches the standby equipment into 
operation. 

The ASP-2 is designed to distin. 
guish a severe propagation fade 
from an equipment failure thus no 
switching occurs on fades. It also 
avoids switching upon loss of signal 
caused by a failure of a distant trans. 
mitter as compared to a local receiy- 
er. Through the automatic switching 
equipment either primary or standby 
equipment can be put into operation 
manually by a switch located on the 
panel. In addition, an indication js 
given on the control panel as to 
whether primary or standby equip- 
ment is in use. This feature makes it 
possible for an engineer to “sample” 
each of his microwave stations and 
thus determine the operating condi- 
tion of primary and standby units, by 
merely pressing a button. This sam- 
pling can be done from a central con- 
trol point, and also can be accom- 
plished automatically and continv- 
ously without any effort on the part 
of the engineer. 

The ASP-2 equipment is designed 
for ease of installation. 


(263) ‘‘King-Size’’ Dynamite 
Cartridges Available 





“King-Size” dynamite cartridges 
are now commercially available in 
four lengths, and small diameters, 
according to an announcement by 
the explosives department of Her- 
cules Powder Company. 

Commercial production of the new 


THE FETROLEUM ENGINEER, Reference Equipment Annual, 1955 











time 


cart 
thro’ 
by I 
pack 
dian 


aval 
16, 

One 
one- 
inch 
8-in 
aval 


mor 
deer 
usec 
stru 
subs 
in Ic 
ture 


(25 


wav 
the 

velo 
turil 
emp 
aday 
dist: 
quit 
idea 
rary 
mer 
the 

veh 
able 
vide 
atio 


the 
quit 








THE 





hto 


‘in- 
ade 


iso 
nal 
Ns- 
SiV- 
ing 
iby 
ion 
the 
1 is 

to 
lip- 
Ss it 
dle” 
and 
ndi- 
’ by 
am- 


om- 
inu- 
part 


med 


dges 
le in 
ters, 
t by 
Her- 


new 








time-and labor-saving “King-Size” 
cartridges has been made possible 
through the design and development 
by Hercules of a new machine for 
packing these cartridges in small 
diameters. 

All Hercules cartridges are now 
available in these lengths: 24, 20, 
16, and 12-in. The diameters are: 
One and one-quarter inch, one and 
one-half inch, one and three-quarter 
inch, and two inch. The conventional 
g-in. cartridge will continue to be 
available. 

These cartridges make possible 
more uniform fragmetation in the 
deeper blast holes which are being 
used in mining, quarrying, and con- 
struction. The new cartridges effect 
substantial savings in time and labor 
in loading blast holes, the manufac- 
turer says. 


(251) Versatile, Compact 
Microwave Unit 


An economical two way micro- 
wave communications equipment for 
the pipe line industry has been de- 
veloped by the Raytheon Manufac- 
turing Company. Particular design 
emphasis to provide mobility and 
adaptability for changes in pipe line 
distribution systems operational re- 
quirements make this equipment 
ideal for both permanent and tempo- 
rary installation. Emergency require- 
ments can be satisfied by mounting 
the equipment on light cross country 
vehicles such as the jeep. Depend- 
able uninterrupted service is pro- 
vided at a low installation and oper- 
ations cost per channel mile. 

Called the Raytheon TCR-12A, 
the equipment meets all FCC re- 
quirements and provides automatic 


Bie 


PETROLEUM ENGINEER, Reference Equipment Annual, 1955 


relaying for distances up to 50 miles. 
Additional relays can be made by the 
use of repeater stations. It can be 
connected to existing telephone, tele- 
graph, teletype, telemetering and 
other types of supervisory equip- 
ment. Easy installation and the elim- 
ination of costly transmission line 
and pole construction make this an 
extremely flexible and practical com- 
munications system for pipe line op- 
erations. 

As a microwave system, it is sel- 
dom affected by adverse weather 
giving year-round dependable serv- 
ice. It is particularly well suited for 
rugged mountain terrain and where 
bodies of water or other natural ob- 


(268) 


Pipe line contractors are obtaining 
fast, economical performance on big 
and small pipe lines with the Cleve- 
land Model 190, the big capacity, 
one-man-operated backfiller intro- 
duced last year by The Cleveland 
Trencher Company. 

Model 190 is a fast, highly effi- 
cient backfiller under all types of 
project conditions; it is especially ef- 
fective under the more rugged and 
difficult conditions—in mud, sand 
and rocky soil, in swamps and hilly 
terrain. Employing a big 7 ft backfill 
board, the machine backfills as it 
travels, providing continuous oper- 
ation under one-man control. 

Long, wide crawlers give the 190 
an extremely low ground bearing 
pressure, an advantage which can be 
capitalized upon to the maximum be- 
cause of the backfiller’s perfect bal- 
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stacles create major installation and 
maintenance problems for wire line 
systems. 

Each unit is completely enclosed 
in a corrosion resistant weatherprooi! 
case containing its own thermostatic 
controlled ventilating system. It is 
designed for outdoor installation and 
unattended operation in any climate 
Uninterrupted communications serv- 
ice for extended periods of time is 
provided by routine inspection and 
minimum maintenance. Simplified 
maintenance and easy parts replace 
ments are made possible by strateg- 
ically placed test points and ready 
access to the electronic components, 
the manufacturer states. 


One-Man Backfiller Is Fast, Economical 


ance. The modern crawler unit has 
double-rimmed sprockets, wheels 
and rollers—anti-friction bearing 
mounted—eliminating track packing 
and effecting greater stability. Over 
all width of the new machine is 8 ft, 
not including the boom. Sixteen feet 
in length and 8 ft in height, it weighs 
approximately 23,750 Ib. 

The 190’s transmission provides 
48 crawler speeds from 1 ft per min 
ute to 4.3 mph in either direction. It 
is powered by a husky 525 cu in. die- 
sel engine which develops 93 hp at 
1500 rpm. 

Large, smooth handling hydraulic- 
actuated clutches with vacuum 
boosters give the operator complete 
control of the big smooth-casting 
scraper board. The well-balanced 
1000 Ib board bites deep into the 
toughest soil bank. 
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(215) New 


3/44-Yard Hoe Features 


Hydraulic Power Controls 


Many new features for maximum 
operating ease and efficiency have 
been incorporated into the new, 
heavy-duty, 34-yd. Lorain-26 Pipe- 
liner, the newest Lorain hoe designed 
for pipe line application. 

New “E-Z” action operating lev- 
ers reduce operator effort by 70 per 
cent, the manufacturer asserts. Newly 
designed linkage, anti-friction bear- 
ings, plus new clutch design, make 
this remarkable saving of effort pos- 
sible. In addition, hydraulic-power 
controls handle the following four 
operations with the turntable in any 
position of swing: House lock... 
prevents turntable from swinging; 
Swing and travel jaw clutches... 
smooth, quick, effortless selection 
and engagement; Locking pawis... 
fully enclosed, protected from dust, 
mud, water—holds treads against 
digging thrusts or downhill motion, 
locks crawler securely or releases in- 
stantly and smoothly; Crawler steer- 
ing... steers right or left in forward 
or reverse directions with no oper- 
ator fatigue. 

A 19 ft hoe boom, with the famil- 
iar Lorain “gooseneck” design, pro- 
vides greater digging ranges and out- 
put for tough pipe line digging. The 
2-speed crawlers are wider and have 
29 in. treads. The turntable bed is 
strut-type design. Heavier construc- 
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tion throughout makes the Lorain-26 
Pipeliner a real heavy-duty machine 
of greatly increased weight. . . 47,- 
000 Ib as a 3%4-yd shovel. It is diesel- 
engine equipped. 


(243) Ladder Levelling 
Device for Safety 


i 


A safety device that demonstrated 
in exhaustive’ tests elimination of 
most of the accidents commonly as- 
sociated with the use of ladders, has 
been put on the market by H-B In- 
dustries, Inc., Oakland, California. 

Patented under the name of Ladr- 
Levl, it is easily attached to any lad- 






der, wooden or metal. Its self-adjust- 
ing legs adapt themselves to any ter- 
rain, no matter how uneven, and per. 
mit the ladder to stand upright 
securely. Slipping is prevented by 
non-skid, swiveling feet. For use on 
stairways or steps, its legs take a full 
9'2-in. riser. 

When the user puts his weight on 
the first rung, the mechanism locks 
automatically in place, and can be 
unlocked only by hand. The Ladr- 
Levl has been use-tested for a num- 
ber of years by painters, glaziers, 
contractors, electricians, public utili- 
ties, maintenance men, outdoor ad- 
vertising firms, and construction 
companies. 

Other important advantages of the 
Ladr-Levl are—the weight of the 
ladder is always directed downward 
along the side rails, eliminating lat- 
eral stresses; the device can be easily 
installed by the purchasers, and can 
be transferred from ladder to ladder, 
It pays for itself because it increases 
ladder life by eliminating lateral 
stresses. It eliminates makeshift, un- 
safe leveling devices. 

Ladr-Levl is manufactured to a 
minimum 1000 Ib ladder load test, 
and is fabricated of a special alumi- 
num alloy that has the strength of 
steel, the lightness of aluminum—it 
weighs only five pounds. It is guar- 
anteed for a full year. 


(136) High Speed, Heavy Duty 
Alloy Welding Rod 

A new alloy welding rod, Mir-0O- 
Col No. 13-S, developed by Mir-O- 
Col Alloy of Los Angeles, Califor- 
nia, has been designed for high speed 
rate of deposit on heavy-duty equip- 
ment such as grader blades, shovel 
bucket tips and similar hard-work- 
ing equipment. 

A self-hardening rod designed ‘or 
electric only, No. 13-S is highly al- 
loyed to produce a tough, shatter- 
proof deposit. Rockwell C scale is 
50-55. The rod can be applied with 
AC or DC, reverse or straight polar- 
ity. Highly abrasive and shock-te- 
sistant, the new Mir-O-Col No. 13-5 
is an extrude electrode with an al- 
loyed coating containing chromium, 
manganese, silicon, boron, moly- 
bdenum and carbon. The electrode 
may be deposited equally well by us- 
ing a stringer or weaving bead. 

No. 13-S is available in a full 
range of sizes. Free samples of the 
electrode, along with descriptive 
literature, are available on request. 
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(240) Coal Tar Tape Introduced 
The development of a single-wrap 
coal tar tape for pipe, pipe joints, 
fittings and couplings has just been 
announced by the Tapecoat Com- 
pany, Evanston Illinois. 

This new coating is known as 
“Tapecoat-X,” and is made by the 
originators of pipe joint coating in 
tape form. The development offers 
double-wrap protection from single 
wrap application. 

Tapecoat-X permits single-wrap- 
ping with only 4%-in. overlap, in con- 
trast to the regular method of over- 
lapping slightly more than half the 
width of the tape to secure effective 
protection, it is pointed out. 

Advantages claimed include 
greater coverage due to the single- 
wrap feature; easier application 
through an exclusive separator-film 
which facilitates unrolling and auto- 
matically disappears in the applica- 
tion process; savings in time and 
labor through faster wrapping; and 
over-all economy in material cost. 

According to ‘the announcement, 
Tapecoat-X is available in rolls of 2, 
3, 4 and 6-in. widths. 

Shown is a photographic compari- 
son showing extra coverage of Tape- 
coat-X single-wrap method in con- 
trast to double-wrapping with same 
length of regular tape. 
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(261) Hydraulic Digging Wheel Control on Trencher 


Hydraulic digging wheel control is 
an important advantage found on 
the new Model 150 wheel-type 
trenchliner recently developed by the 
Parsons Company to produce ac- 
curately graded trenches for pipe- 
line installation. 

Productionwise, the 150 Trench- 
liner opens from 12 inches to 25 
lineal feet of trench per minute. A 
selection of 30 digging feeds is avail- 
able to assure maximum trench pro- 
duction in any soil condition. Maxi- 
mum digging capacity is 5 ft, 9-in. 
deep, 16 to 26 in. wide. A 24-in. 
wide shiftable and reversible con- 
veyor discharges spoil. 

Hydraulic wheel-hoist control 


(225) World’s Largest Silencer 
Designed for Gas Turbine 
As noise grows, so grow silencers. 
Here is what is believed to be the 
largest silencer ever built. It meas- 
ures 74 ft long by 12 ft in diameter, 
and has an estimated weight of 70,- 
000 Ib. As will be noted, it was nec- 
essary to ship this giant in three sec- 
tions. 
This was designed to silence the 
exhaust of a 5000 kw simple cycle 
gas turbine generating unit installed 
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maintains close grade tolerances in 
toughest digging. The digging whee! 
runs up and down a vertical mast 
One ram raises and lowers the wheel, 
holds grades at any depth; another 
ram tilts the mast forward for prop 
er balance and clearance. 

Standard tractor crawlers on the 
Trenchliner have self-cleaning 16-in 
treads and grouser type shoes to pro 
vide plenty of sure-footed traction 
for cross country work. Ground 
bearing pressure is only 6.3 Ib psi. A 
choice of either standard make gaso- 
line or deisel engines is available 
Digging buckets are cast steel, square 
or round bottom, with either solid 
on tine backs. 





at a mid-western utilities company 
It was designed and built by the Bur 
gess-Manning Company of Liberty 
ville, Illinois, specialists in silencing 
of intake and exhaust noises from 
steam exhausters and ejectors, in 
ternal combustion engines, compres 
sors, blowers, vacuum pumps, etc 
Many of the silencers designed by 
Burgess-Manning Company incorpo 
rate important additional functions 
such as: Spark arresting, air cleaning, 
heat recovery and surge control. 
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Development of an improved, 25- 
channel microwave communication 
system featuring a new method of 
multiplexing the communication 
channels has been announced by the 
General Electric Company. The new 
system operates in the 1700-1990 
megacycle frequency band using a 
crystal-controlled transmittter and 
the newly developed “Quadriphase” 
method of time-division multiplex- 
ing of communication channels. 

Designed for unattended opera- 
tion and infrequent maintenance, the 
new microwave equipment is in- 
tended for use as a long-haul, point- 
to-point communication tool. It is 
especially adaptable to the needs of 
gas and oil pipe line systems, and or- 
ganizations requiring private, long 
distance, point-to-point, inexpensive 
communications. 

In addition to providing voice 
band channels, the new microwave 
equipment may be used for tele- 
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(137) New Multiplexing Featured 
In 2000-ME Microwave System 
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metering and other telegraphic func- 
tions. To multiplex the communica- 
tion channels, four, low-frequency, 
sine wave voltages are phased in 
quadrature. The phasing networks 
were designed around resistive net- 
works for the greatest stability. This 
design feature, in a 25-channel sys- 
tem, has reduced the number of tubes 
needed by a third and eliminated 
over 150 controls. In addition, it has 
resulted in more simplified circuitry 
throughout all the equipment. 
Channel units for the system are 
identical and completely inter- 
changeable because channel selec- 
tion is performed by the phasing net- 
work. Each of twenty-five channels 
is allotted a specific amount of time 
by the phasing network whether or 
not the channel unit is plugged in 
and operating. This feature allows 
additional channels, up to twenty- 
five, to be added as quickly as chan- 
nel units can be plugged in and ter- 
mination equipment attached. 





Complete standby equipment, 
both RF and multiplex, can be pro- 
vided for the essential portions of the 
microwave system, which are com- 
mon to all channels. In effect, this 
means the user is assured the utmost 
in reliability. Sensing equipment 
automatically switches the operation 
to the standby equipment when a 
fault is located. This condition is also 
automatically signalled to an at- 
tended point as it occurs. Only one 
standby transmitter and receiver js 
necessary at a repeater station. 

Floor space requirements for the 
new microwave system have been re- 
duced by up to fifty per cent over 
previous 25-channel equipment by 
the use of bayside racking. Where 
rear panel access is required, hinged 
panels or pivotal slide-out units are 
used. The necessity of a maintenance 
technician either walking around or 
reaching through the racks has 
thereby been eliminated. The micro- 
wave system has been designed to 
permit party-line operation without 
the necessity of push-to-talk buttons 
on system telephones. 


(254) Spring-Balanced Loader Gives Long Reach 





The Oil Equipment Manufactur- 
ing Company, Louisville, Kentucky, 
is featuring its new spring-balanced 
loading assemblies in application to 
long-range duties. 

Loader No. 462, a custom-built 
assembly which lends itself to varia- 
tions in size, style and length, and is 
designed to load tank cars and trans- 
ports without re-spotting, and afford- 
ing a long reach not exceeded here- 
tofore. Available in 3 and 4-in. sizes. 

This assembly includes two of the 
recently perfected No. 857 swing 
joints equipped with Timken tapered 
roller bearings, to insure positive 
alignments and greater friction-free 
load capacities. These joints are 








packed with “O” ring seals, oper- 
ating against heavy chrome surfaces 
to guard against leakage and wear, 
and to allow repacking in less than 
15 minutes without dismantling. 
Compression springs which never 
tire, operate in conjunction with per- 
forated lever arms to accomplish de- 
sired torque and angles of vertical 
movement. Thus, the vertical move- 
ment is spring-balanced and the load- 
ing arm remains in vertical position 
without locking device or manual 
effort. The assembly rises 60 deg 
above and descends 45 deg below 
horizontal. All joints are grounded 
with static connections. No added 
ground wires are necessary. 
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(223) 3-D Surveys of Pipe Line 
Crossings Now Possible 


A three-dimensional survey of a 
pipe line river crossing can be made 
by using a new instrument developed 
by Sperry-Sun Well Surveying Com- 
pany. It consists of an outer protec- 
tive casing, end plates, and an instru- 
ment cradle. A movie type camera 
photographs the surveying elements. 
A gyroscope is used to obtain pipe 
line direction to 4 degree of angle. 
A pendulous type inclinometer is 
used to obtain pipe line slope to 2 
minutes of angle. Instrument location 
within the pipe is obtained by photo- 
graphing an instrument watch. It is 
synchronized with a surface watch 
which the engineer uses in conjunc- 
tion with a wire line meter to keep a 
distance-time tally of the progress of 


the survey. An electrical source and 
a timing means completes the items 
on the cradle to make the assembly 
self-contained and self-operated 
while it is in the pipe line. 

A wire line pulls the assembly 
through the pipe, and another line 
serves as a back-up. The unit is 
stopped every 40 ft for 30 sec to ob- 
tain still survey pictures. Approxi- 
mately 8 hours are required to dou- 
ble-run a survey of 6000 ft of pipe. 
All calculations and projections in 
both the horizontal (plan) and verti- 
cal (profile) planes are delivered to 
the customer. 

The unit can survey pipe 20 in. 
OD and larger. A unit for surveying 
smaller pipe is being designed. 








(139) ‘‘Isoscope’’ Newest of 
Radiographic Equipment 
A new inspection tool that makes 
use of radioactive Cobalt 60 and is 
capable of radiographing thickness 
of steel up to 7 inches, has been de- 
veloped by The Babcock & Wilcox 
Company. The unit has been christ- 
ened the “Isoscope” a derivation of 
the words “isotope,” a radioactive 
material, and “scope,” for the power 
to see through metals. The “Iso- 
scope,” which has been under study 
and development by B&W for the 
past three years, requires only one- 
third the exposure time of a million 
volt X-ray unit, the announcement 
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said, and paves the way for wider use 
of atomic energy in this industrial 
application. 

A few of the outstanding advan 
tages of this unit over high voltage 
X-ray equipment, as brought out in 
the announcement, are as follows: 





1. Lower initial cost. 

2. Less amount of shielding 
necessary for secondary radi 
ation. 

3. Greater mobility. 


4. The maintenance and opera- 
ting costs are a known factor 
and can be predetermined. 
This predetermination cannot 
be accurately made for the one 
and two million volt radio 
graphic equipment. 

5. A mechanical breakdown 
would not stop the examina 
tion being made since the 
“Isoscope” may be operated 
manually and the examination 
completed before mechanical 
repair is attempted. 

6. The simplicity of controls 
eliminates the need of a highly 
trained technician for opera 
tion of the equipment. 


(339) Cam-Controlled 
Throttling Plug Valve 





A new down-seal, non-lubricated, 
throttling plug valve has been intro 
duced by Tomco Supply Corpora 
tion, 3505 West Dallas, Houston, 
Texas. The new valve is cam con 
trolled. The sliding blocks on which 
the shaft works are self aligning, giv 
ing a straight down-seal. The valve 
can be throttled, as the plug may be 
set at any position of desired open 
ing. Setting the down-seal seals off all 
pockets in the body and prevents 
debris or sludge from getting around 
the plug. The new valve is available 
in all sizes up to 12-in., in semi-stee! 
bronze and steel. Pressure ratings 
range from series 15 to ASA 600# 
class. 
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(252) Test Welds With Pressure for Leaks, Splits 


Plidcotesting, a development of 
the Pipe Line Development Com- 
pany, is a means of positively check- 
ing the quality of welds which arc 
made on the final tie-in of a pipe line 
without necessitating the filling of the 
pipe line. 

Hydrostatic or pneumatic pres- 
sure is applied as outlined in para- 
graphs UG-99 and UG-100 of the 
ASME Code for Unfired Pressure 
Vessels. Generally Plidcotest pres- 
sure is about 1% times maximum 
pipe line operating pressure. 

Operators of crude oil, natural gas, 
and products pipe lines are finding 
Plidcotesting valuable against costly 
failures for all final tie-in welds. The 
process should always be regarded 
primarily as a means of non-destruc- 
tive testing to control the quality of 
welds. When used for this purpose 
alone it will pay for itself many times 
over, the manufacturer asserts. 

In certain instances, however, 
Plidcotesting can be utilized directly. 
For example, the hydrostatic testing 
of a pipe line, either a new one under 
construction, or an older line that is 
being re-tested. Assuming that pres- 
sure has been applied and one or 
more splits have been caused. For- 
merly it would have been necessary 
to install replacement pipe and then 
repressure the pipe line again. Plid- 
cotesting, in this case, could be suc- 
cessfully employed. 
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(338) Vertical Pipe Bending 
Machine Introduced 





A new hydraulic vertical pipe 
bending machine, first of its kind, has 
been developed by Cinch Pipeline 
Equipment, Inc., 7020 Long Drive, 
Houston, Texas. The machine, de- 
signed for interchangeable bending 
sets for cold smooth bending of pipe 
from 16 through 30-in. diameter, has 
an overall width of 7-ft, 5-in. Weight 
is about 27,500 Ib with tracks and 
bending set mounted. A special de- 


sign for 36-in. pipe has also been 
constructed, with a 7-ft, 9-in. width 
with tracks. Either type can be 


. moved cross-country on its tracks. 


(301) New Automatic Drive 
Provided for Lift Trucks 
A new and simplified torque con- 
verter-type drive, Hystamatic Drive, 
is now Offered for the Hyster 3000- 
lb capacity UC-30 and the 4000-Ib 
capacity YC-40 lift trucks. The Hy- 
stamatic has latest design improve- 
ments with fewer moving parts than 
comparative models, the manufac- 
turer states. A smooth flow of power 
eliminates any engine lugging, creat- 
ing faster maneuverability. 
The Hyster Hystamatic Drive de- 
sign includes a clutch for precise 
speed regulation when combining the 


traveling and hoisting operation. Par- 
tial engaging of the clutch allows a 
reduction in traveling speed while 
retaining fast lifting speed. This fac- 
tor enables operators to raise loads 
at maximum rate while maneuvering 
into load position. Unlike machines 
with “creep” controls, there is no 
delay between pressure on the clutch 
control and actuation of the clutch. 

The drive assembly combines lift 
truck transmission and drive axle 
into one unit. Final internal gear re- 
duction is 3.1 at wheels. All gears 
and bearings operate in oil from 
common supply continually main- 
tained at proper working tempera- 
tures by rotation of the converter, 
which draws air through the drive 
and housing. 
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(331) Electric Cable Hoist 
Has 25 FPM Lifting Speed 

A lifting speed of 25 fpm is avail- 
able in the DR Model 55 Electric 
Cable Hoist, manufactured by David 
Round and Son, Cleveland, Ohio. 
Fully enclosed, the compactness of 
the unit’s design achieves exception- 
ally close headroom for electric hoist 
construction. 

The hoist is push-button con- 
trolled with 110 volts at the box. 
Load protection is provided by a 
solenoid operated motor brake and 
a Weston friction brake. 

Capacities include % and 12-ton, 
which operate on 110/220 volt, sin- 
gle phase, 60-cycle or 220/440-volt, 
3-phase, 60-cycle current, and a 1- 
ton model that uses 220/440-volt, 3- 
phase, 60-cycle current. 








(341) Ripping Teeth Bulldozer Attachment 


Ripping teeth that can be at- 
tached to bulldozer blades for pene- 
trating tight material are offered by 
H & L Tooth Company, Montebello, 
California. Called “rapid rippers,” 
the teeth increase the efficiency of 
the bulldozer by allowing machine 
to move more material with less 
power. The rippers are easily at- 
tached by one man. The new design 
eliminates heavy housings through a 
one piece alloy steel heat-treated 
shank. The narrow points are re- 
placeable with minimum effort. 


(129) New Scrubber-Filter Uses Glass Fiber Filters 


New types of natural gas scrub- 
ber and filter has been announced by 
Perry Equipment Corporation, Min- 
eral Wells, Texas. This:scrubber and 
filter is designed to remove micron 
size particles from gas streams under 
pressure. 

The unit can replace bulky oil 
type wet gas scrubbers on natural 
gas distribution systems. The filter 
employs replaceable fiber glass ele- 
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ments which will efficiently remove 
particles in sub-micron size ranges. 
It can be operated for long periods 
without attention. 

In addition to being useful for fil- 
tering gases, the unit will remove fine 
mist particles, by coalescing them 
into larger particles that can be re- 
moved by means of a conventional 
mist eliminator that can be furnished 
as an integral part of the filter. 








(213) Upper Cylinder Lube 
Oiling System 

Internal-combustion engine ser\ 
icemen know from experience that 
the greatest wear in engines in oper 
ation is in the upper cylinder areas 
where the heat is of greatest intensity 
and the parts least protected by radi- 
ation, also that these areas are hard 
to lubricate without the complication 
of carbon, gum, and varnish residues 

With these facts in mind, the Em 
erol Manufacturing Company, New 
York, manufacturers of Marvel 
Mystery Oil, top cylinder lubricant, 
developed “The Marvel Inverse Top 
Cylinder Oiling System.” 

The fully patented inverse oile: 
meters the lubricant (Marvel Mys 
tery Oil) into the manifold and hence 
to the upper cylinder areas inversely 
to the manifold vacuum. This, in ef 
fect, means that it feeds in direct 
ratio to the load and/or speed of the 
engine, feeding very slowly when the 
engine is idling, and increasing its 
rate of feed as the engine is given 
greater work to perform. In short, it 
“feeds it as it needs it.” 

Marvel Mystery Oil has excep 
tional value in keeping the exhaust 
valve from having a sluggish action. 
causing a loss of power or sticking, 
compelling a shut-down of the unit 
This value is produced by the effect 
of combustion on Marvel Mystery 
Oil when it is present in the combus 
tion chambers. This result can best 
be had by the use of the Marvel In 
verse Oiler, which automatically 
feeds Marvel Mystery Oil into the 
combustion areas at the correct time 
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The RCA Type MM-26 Micro- 
wave System is probably the first 
commercially available system to op- 
erate in the heretofore unused, and 
therefore uncongested 2450-2700 
me bands. This system makes it pos- 
sible for operational fixed users, such 
as pipe lines, to establish clear chan- 
nel communications in a portion of 
the spectrum noted for dependability 
of operation. The new system utilizes 
proven techniques found to be so 
successful by systems operating in 
the neighboring 1880-1990 mc band. 
Conventional circuits and triode 
tubes are employed, since these are 
familiar to the operation and main- 
tenance men, and assure stability of 
performance. 

The MM.-26 is a high capacity sys- 
tem that provides up to 30 high qual- 
ity voice channels, plus a service 
channel, and space for 20 tone chan- 
nels (which can be applied directly to 


D-44 


For more information on products see Page E-25 


(269) Microwave for the 2450-2700 MC Band 


the baseband). These channels are 


| ideally suited for telemetering, tele- 


type, remote control, and numerous 
other communications functions. 
The new system is designed for 
heterodyne-repeater operation, a 
method which provides the very 
highest signal to noise ratios, for 
clearer, noise free communications. 
Higher transmitter power outputs, 
and the inherently low noise figures 
of the microwave receivers, provide 
larger path margins between stations 
—another important factor contribu- 


Numerous design and operational] 
features are included to assure the 
highest degree in dependability. Ip- 
tegrated control and monitor circuits. 
as well as two new specially designed 
units, the RCA Tone Coder and 
Tone Decoder, enable one or two 
main stations to keep a constant 
check on the performance of an en- 
tire system. Single sideband fre- 
quency division multiplex is em- 
ployed, since it is the standard of the 
commercial telephone and telegraph 
industry. It is familiar to communi- 
cations men, makes interconnections 
simpler, and assures clarity of com- 
munications. 

















3 


Aerotec gas scrubbers have been 
in us€é ON major gas transmission 
lines since 1947. Since that time 
these dry gas scrubbers have been 
applied to cleaning in every phase of 
natural gas systems from the trans- 
mission lines to all parts of the dis- 
tribution system. 

When first introduced in 1947 the 
principle of operation of this gas 
scrubber represented a radical de- 
parture from all previously con- 
ceived methods of cleaning. This 
scrubber operates entirely as a dry 
type cleaner, and as shown, the clean- 
ing element consists of a battery of 
small diameter vortex tubes with the 
gas entering into each small tube 
through two vaned openings, and the 
dust being carried to the outer wall 
of the tube by extremely high cen- 
trifugal forces occasioned by the 
small diameter of the tube. These 


(249) Dry Gas Scrubbers 





Solve Dust Problems 


dust particles then spiral down into 
the hopper, and from there can be 
blown out to atmosphere in a com- 
pletely dry, powdery form. The clean 
gas in turn comes out the top of each 
tube, and from there to the outlet of 
the scrubber. 

This type of scrubber has many 
advantages. (1) Since it uses no oil, 
there is no settling or pumping equip- 
ment involved. (2) There is no prob- 
lem of maintaining the oil level or of 
preventing dilution of the oil. (3) It 
removes either liquid or dust, or any 
material with a density greater than 
the gas. (4) The highest efficiency is 
obtained when needed most—at 
highest loads. (5) It is particularly 
suited to automatic or semi-automat- 
ic stations because it requires a mini- 
mum amount of attention. (6) Aero- 
tec dry gas scrubbers are smaller 
and lighter than conventional types. 
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(265) Tone Units for Remote Control, Metering 


Hammarlund Audio-Tone Signal- 
ing units, used for transmitting and 
receiving signaling, dialing, teleme- 
tering, teleprinting, supervisory con- 
trols and other information in the 
petroleum industry, are now avail- 
able in a completely new physical 
package of modern modular design. 

Up to 48 on-off or raise-lower 
functions can be controlled over a 
single circuit—telephone line, micro- 
wave, or HF radio—by the use of 
these devices which operate in the 
range of 425 to 6025 cycles at inter- 
vals as narrow as 100 or 150 cycles. 

The units, which are available in 
various combinations of transmitters 
and receivers including a duplex sig- 
naling unit, a dual transmitter unit, 
a dual receiver unit, and individual 
receiver and transmitter units, make 
use of plug-in audio tone generators 
and highly selective receivers. The 
plug-in units are universal and com- 
pletely interchangeable. The fre- 
quency determining element of the 





tone generator is a small separately 
mounted unit, as is the filter for each 
receiver. 

The company is recommending 
these units for applications in pro- 
duction, refining, pipe line and other 
applications where it is desirable to 
multiplex instrumentation, supervi- 


sory indication and remote controls 
over considerable distances to central 
control points. 

All such operations can be trans 
mitted simultaneously over a single 
circuit when Hammarlund Audio 
Tone equipment is used, the manu- 











The Petroleum Industry's 
Oldest 
Engineering Publication 


That is The Petroleum Engineer, read and relied upon 
by operating men throughout the U. S. and sixty-seven 
foreign countries for twenty-five years ...the same publi- 
cation which has recently undergone changes in line with 
twenty-five years of industry progress...the most prac- 
tical and progressive re-modeling job conceivable, to fill 
the needs of operating men engaged in each division of 
the industry. 


Scan carefully the copy in your hands, noting the cal- 
ibre and “personal assistance” value of its contents. It 
brings you monthly coverage of operations, news, per- 
sonals and pictorials nearest your interest, in addition 
to world petroleum developments and news...to pro- 
vide you a publication of 100% practical value. 


USE THE ENCLOSED CARD 
to Start Your Personal Copy Today 





The Petroleum Engineer 
P. 0. Box 1589 Dallas 1, Texas 
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facturer says. 








DUNN ccd ct/ 





DUNN BROS., Inc. —the nation's 


largest pipeline stringing contractors 


completed a 177,339 mile pipe-line 
hauling job without a single accident 
and in full compliance with all 1.C.C. 


and state traffic regulations.* 


PERFORMANCE 
LIKE THIS 


BUILDS CONFIDENCE 


* From Lone Star, Texas, 
to Guthrie, Oklahoma, 
for Continental 
pipeline job. 


DUNN BROS., inc. 


Pipeline stringing 
MERCANTILE SECURITIES BLDG. « STerling 5221 « DALLAS, TEXAS 
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(246) Valve Affects Compressor 
Performance 
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One of the most important tools in the modern oil 
and gas industry is the gas compressor. What ever process 
the compressor is used for, the important question is 
“How good are the compressor’s suction and discharge 
valves?” The quality of the valves determines the effi- 
ciency and maximum capacity of the compressor and 
economy in power consumption. It also influences cost 
of maintenance and production losses during more or less 
frequent shut-downs due to valve failure. 








With modern valves made by the J. H. H. Voss Com. 
pany, Inc., compressors perform with better efficiency 
and lower power consumption. Voss valves are durable 
and lower power consumption. The high efficiency and 
economy in power are due to the large passage areas. 

Unlike many valves, Voss valves are machined from 
solid bars or forgings of best alloy steels, and hardened 
after machining to the most suitable hardness, thus assur- 
ing long wear resistance and reducing the frequency of 
overhauling parts. Valve plates are also machined (not 
stamped), hardened and precision ground. 


(340) Crude Oil Sampling 
Equipment for Gagers 

A complete line of equipment for gagers concerned 
with crude oil sample heating is available from Garrett’s 
Heater Works, Box 1336, Pampa, Texas. The firm’s line 
of recently developed equipment includes a hotspot crude 
oil sample heater with 3-in-1 features, including a 11/-gal 
mixing fluid container, heating coil within the container, 
and an adjustable pump pressure dispenser for safe trans- 
fer of mixing fluid to test tube with a condensation re- 
moval arrangement added. 

Also included in the line are a centrifuge defrosting 
crown of cast aluminum with safe heat exchanger coils 
suspended in the crown and located directly over test 
tube receptacles. The crown also has a complete hot air 
circulating system. 

Garrett also manufactures a gravity sample heater for 
cold weather use, cast of 3/16-in. aluminum. It has a 
2'2-in. diameter by 12-in. deep well surrounded from 
top to bottom with a 12-in. water jacket, for receiving the 
hydrometer can. 








CAUTION 


PIPE LINE 
CROSSINC 





Write, wire, or phone: 


National Distributor: 


Manufactured By: 





A. & MM. Co. Pipe vine MARKER-VENTS 


TOD PAZDRAL, 2525 South Blvd., Houston 6, Texas 


L. & M. CO., 1290 College, Beaumont, Texas 


Your best answer for positive pipe line identification, long 
service, dependability and see-ability. 


Standard and custom models for every requirement. Qual- 
ity materials and workmanship. Made with ample panel 
room for trade marks — messages, warnings, etc. Sizes: 
7” x12”; 8” x12”; and custom-made for any requirement. 


Furnished with raised letters in any combination of colors. 
Can furnish plaques mounted on 6’7” U.S. Steel galvan- 
ized channel post, if desired. 


Also special line of aerial view pipe line markers. 

Field service, surveys and estimates made promptly by 
our engineers. We'll gladly solve your Marker-Vent 
problems. 


Specifications: Rust-free aluminum cast in one piece 195-T-4 
aluminum alloy. Yield strength, 16,000 psi; ultimate strength, 
32,000 psi. Elongation 8.5% in 2”. 


Available in all principal supply centers 


Phone JA 2-1403 


Phone 5-7235 
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(253) Spherical Cut Teeth 
Give Improved Coupling 

The Philadelphia Sphereflex coup- 
ling is offering a new coupling hav- 
ing gear teeth which are cut on a seg- 
¥ ment of a sphere. This coupling has 


le 
id 








od been applied successfully in aircraft | 
e and other specialized fields, and is | 
ol now offered at competitive price 
" levels with regular couplings. 
As the name implies, the male 
teeth of each coupling half are cut 
on a true spherical arc while the in- 
ed ternal teeth are cut with a straight 
t’s root. Thus, whenever misalignment 
ine occurs, the curved tooth maintains a 
de constant area of contact with the in- 
pal ternal tooth. No longer is coupling 
er, flexibility dependent upon excessive 
ns- backlash between coupling teeth, | 
re- point contact, or springs. 
Teeth of the Sphereflex coupling 
ing are of uniform thickness from side 
dils to side. Regardless of the nature of 
est the misalignment there is always 
air complete line contact between the 


coupling teeth—while point contact ‘Cleveland “320” licks Ector County rock 


for is never possible. No thrust load on 


me cs eam Guia Gath Ye on recent Pioneer Gas line in Texas 
om coupling. Size for size, the Sphere- . ! ae 
the flex coupling will withstand higher | As most pipeliners know, Ector County, Texas is in a class 
i horsepower and greater misalign- by itself when it comes to tough digging. Yet this Cleveland 
— ment than any comparable coupling, . 

according to the manufacturer. ‘‘320”—one of many owned by R. H. Fulton Construction 





While the Sphereflex coupling will ~~ Company of Lubbock, Texas—stayed right on schedule as 
compensate for all types and com- 


binations of misalignment, the stand- it dug through 50 miles of Ector County’s almost solid 


ard coupling is suitable for angular ss : : e290)” 
aitinatiah Gn Sb aie 00. sales rock. This job for Pioneer Gas also points up the ‘‘320’s 


3% deg on each coupling half, giving ability to dig smaller diameter lines economically, as well 
atotal of plus or minus 7 deg for the ‘ , ‘ a ‘ i 
inted comlinn. tekhconinn |™* the bigger-inch lines on which it is so widely employed. 
available, for 14 deg misalignment. 
The standard Sphereflex couplings 
are available from stock in sizes 0 


through 6 (maximum bore 6% -in. ) Get the full dope, too, 
while larger couplings for steel mill on the Model 190, 
and other heavy duty service are 

made to order. Also a complete selec- Cleveland’s great 


tion of floating shaft and vertical 
couplings using the Sphereflex prin- 
ciple are available. 


pipeline backfiller 





Good & Everywhere 


Your local distributor will show you why 


THE CLEVELAND TRENCHER COMPANY « 20100 St. Clair Ave., Cleveland 17, Ohio 


CLEVELAND 
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Blue Flag wraps entire 
93.64-mile extension 
without a break 


To protect the entire Topside 
Bristol Extension against corro- 
sion, Tom Brown, Chief Engi- 
neer East Tennessee Natural 
Gas Company, specified Blue 
Flag glass fiber reinforcing pipe 
wrap. 

Blue Flag wrapped the exten- 
sion’s entire 93.64 miles without 
a break, according to Mr. Brown. 
He writes: 

“During construction, the pipe- 
line was protective-coated against 
corrosion. Application was a 
standard 3/32’’ minimum-thick- 
ness coating, using Blue Flag Re- 
inforcing Pipe Wrap for reinforc- 
ing the enamel. 

“The total main line was ma- 
chine field-wrapped. For over- 
the-ditch operation, Blue Flag 
Reinforcing Wrap proved very 


satisfactory. The wrap was easy 
to handle, light in weight but 
strong, with no breakage, and 
porous enough to release the 
gases. The total cost per foot was 
impressively low.” 

Blue Flag Pipe Wrap greatly 
increases enamel strength; offers 
exceptional resistance to crack- 
ing, thereby helping to prevent 
corrosion; adds years to a pipe- 
line’s service life. It is made of 
special highly inert glass and 
produced by L:O-F Glass Fibers’ 
exclusive ‘“Electronic-Extrusion’”’ 
process. The uniform porosity of 
the fine glass fiber mat improves 
enamel distribution and greatly 
reduces the number of “‘holidays.”’ 

Available from _ strategically 
located warehouses of Blue Flag 
Distributors. 


SEND FOR FREE FOLDER about L-O-F Glass Fibers’ complete 
line of pipe wraps engineered for effective corrosion control. 


Write: L-O-F Glass Fibers Company, Dept. 72-75, 1810 


Madison Avenue, Toledo 1, Ohio. 
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Toledo 1, Ohio 


Makers of glass fibers by the exclusive “‘Electronic-Extrusion’’ process 


A COMPLETE LINE FOR PIPELINE PROTECTION 
BLUE FLAG Reinforcing Pipe Wrap, DURAMAT 
Protective Outer Wrap, DURAMESH Pipeline Fabric, 
DURATAPE Pipe and Joint Wrap 














(131) Low-Cost, Depth-Type 
Oil Filtration Units 

A new line of Honan-Crane bulk 
refill oil filters that offer low-cost 
depth-type filtration for application 
where oil must be kept absolutely 
clean has been introduced by Hou- 
daille-Hershey of Indiana, Inc. An 
important innovation in these models 
is a quick opening cover that greatly 
simplifies changing of refills. Covers 
are fastened by swing bolts which, 
when loosened, swing down and re- 
lease cover. On smaller models 
cover can be removed by one man. 
On larger models, a special cover 
lifting device raises and swings cover 
to one side allowing unrestricted ac- 
cess to refills. 

The filters are available in nine 
different sizes to meet the filtration 
needs of the smallest as well as the 
largest central system. A dolly- 
mounted portable unit is also avail- 
able. Filters are designed to operate 
on a by-pass or continuous re-circu- 
lation basis. They employ inter- 
changeable bulk refills of Cranite 
(adsorbent Fuller’s earth) or Pal- 
conia (inert cellulose fiber) to filter 
a wide range of industrial oils includ- 
ing engine lube oils, hydraulic oils, 
turbine oils, quench oils and roll oils. 
Cranite is recommended for straight 
mineral oils; it removes both mi- 
cronic solid particles and deteriora- 
tion products. Where additive oils 
are employed, Palconia medium fil- 
ters out all solid particles without af- 
fecting additives. In addition to bulk 
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Cranite and Palconia refills, a con- 
venient new cartridge refill called 
“Kleer-Pac” may be used in the 
smaller models. 

(220) Common Carrier Mobile 


Radio Telephone Service 
Available to Industry 





~ 
Included among the mobile radio 
telephone arrangements offered by 
the Bell Telephone System are pri- 
vate mobile systems specially de- 
signed to meet the requirements of 
the petroleum and gas industries. 
These may range from a single base 
station with mobile units in a local 
area to a chain of base stations in- 
tegrated with private line telephone 
services that provide immediate and 
direct contact between dispatcher 
and maintenance or construction 
crews anywhere along a pipe line. 

The integrating facilities include 
selective arrangements designed to 
enable a dispatcher or other person- 
nel on the private line telephone cir- 
cuit to remotely select and connect 
a base station to the private line serv- 
ice, communicate with mobile units 
in the area served by the station and 
then to disconnect the station at the 
end of the conversation. Signals origi- 
nated by a mobile unit are received 
by the nearest base station where 
they automatically operate equip- 
ment which connects the base sta- 
tion to the private line telephone 
service. The connection is then com- 
pleted to the desired office on the 
telephone circuit. 

Either loudspeaker calling, or 
selective signalling of individual of- 
fices, or mobile units can be provided 
if desired. 

A feature of these offerings is the 
maintenance of all equipment by 
skilled craftsmen of the type re- 
sponsible for the maintenance of the 
multiplicity of Bell System radio 
services. 
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BUCKEYE 306 


,.. Only ditcher for Pipeliners with 
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these Exclusive Features! 


. . . Buckeye’s new model 308 is the first of a completely different 
series of ditchers with a host of new features that will make them 
first choice for pipeliners by any standards of comparison . 
Heavy-duty construction, a rugged, new Buckeye designed trans- 
mission, new engine options, plus the features listed below, will 
help push your lines thru the toughest going! 


HYDRAULIC CONVEYOR DRIVE . . . is completely controllable from operator's. seat. 
Provides forward or reverse belt drive in a selection of 3 speeds to meet any conveyor 
need. Eliminates the shock damage normally found when driven mechanically from 
digging wheel drive—no complicated mechanical units! . . . LIVE HYDRAULIC WHEEL 
HOIST . . . for fast, accurate positioning of digging wheel. independent of all other 
functions. Hoist operated by simple, one-hand controls from operator's seat. . . 
TRACTOR-TYPE CRAWLERS .. . allow variation in tread width and bearing area thru 
selection of tread pads to suit any type digging. Idler rollers have face-type seals 
for longer crawler life . . . SIMPLIFIED GROUP CONTROLS . . . with pane! mounted 
conveyor and hoist controls, foot operated steering controls. All controls need 
only light pressures, are within easy reach of opeator. Control arrangement 
simplifies use by experienced operators—speeds the ‘‘breaking-in'’ time of new 
operators . . . STREAMLINED UNIT DESIGN . . . plus standardized unit construction 
give both a neat, compact design and interchangeability of major components 
and assemblies with other new series ‘“‘O"’ Buckeye ditchers to be announced very 
soon .. . HEAVY DUTY DIGGING CAPACITY digs to 5'6” deep with optional cutting 
widths from 16 to 32 inches, in 2 in. steps. 


OUTPERFORMS ANY MACHINE IN ITS CLASS! 


GAR WOOD INDUSTRIES, INC. 
WAYNE, MICHIGAN No. 5524P 
For more information on products see Page E-25 [49 

















(327) Remote Reading Tank 
Gages 

Available in four models, Liqui- 
depth Indicators, Inc.’s new Series 
1400 Petrometer remote reading 
liquid depth gages are designed for 
convenient, rapid installation; easy, 
trouble-free operation, and accurate 


ground and up to one-fourth mile 
away. 

The Series 1400 indicators oper- 
ate on the principle of hydrostatic 
pressure. The pressure exerted by 
the weight of the liquid in the tank is 
transmitted pneumatically through 
a copper tube transmission line to 
the liquid column in the indicator. 


indication. ‘ , 

7 ; Outstanding design features of the 
The gages are used for measuring new gages include: 

depth and quantity of liquids in stor- 1. Self-contained instrument 


age tanks and process vessels. They 
can be installed on tanks up to 50 ft 
deep, situated above or below the 


= 


panel. All functional parts are con- 
tained on the panel—none on the 
mounting plate or as separate units. 
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Pipe Line 
Construction 












CONTRACTING COMPANY 


Uy. 11 taal 
OlL GAS « GASOLINE ¢ WATER PIPE LINES 


Laurence H. Favrot © R. P. Gregory © Geo. A. Peterkin 


2707 FERNDALE, HOUSTON 6, TEXAS 
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2. Indicating liquid is “Sealed-[n” 
to prevent spillage in transit and to 
eliminate cumbersome filling through 
small openings. 

3. One-piece extruded aluminum 
indicating unit with separate chap- 
nels for the scale and protective 
plastic window. 

4. Self-aligning quick-lock fastep- 
ers and receptacles to simplify 
mounting of the panel to the mount- 
ing plate. 

Liquidepth Indicators, Inc., 43-22 
Tenth Street, Long Island City 1, 
New York, is the manufacturer. 


(245) High Pressure Line 
Plugging Device 
















SIDE OUTLET WELDED 
TO PIPE LINE 


PARALLELOGRAM LINKAGE [= 
. 












Bee pier 









NEOPRENE SEALING ELEMEK™ 


has re- 


T. D. Williamson, Inc. 
cently developed a device that can be 
inserted into a pipe line through a 
tapped opening to provide the equiv- 
alent of a temporary block valve. 
This device, known as the WmSon 
Stopple, is installed without shut- 
down or leakage. Extended into the 
pipe line, it seals against static or op- 
erating pressure up to several hun- 
dred pounds in any pipe size 22 in. 
or smaller. To continue pumping 
while a section of line is completely 
isolated, two Stopples are installed 
and connected by a by-pass line, al- 
lowing repairs or additions to be 
made without shutdown. 

One of the typical jobs recently 
completed incorporating the use of 
the Stopple, involved the relocation 
of an 8-in. products line crossing the 
Lackawanna River, near Scranton, 
Pennsylvania. 

Two 8-in. flanged split tees were 
welded to the line on either side of 
the river. An 8-in. tapping valve was 
installed on each fitting and a tap 
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made in the line at approximately 
750 psi. Stopples were then installed 
on the tapping valves and the line 
was completely isolated by running 
the sealing elements into position, 
the upstream Stopple holding a static 
head of about 750 psi. 

Part of the isolated section (near 
the upstream Stopple) was drained, 
cut, removed and the relocation tied 
in the same day. Next, the Stopples 
were removed and Lock-O-Ring 
plugs were installed to permit re- 
moval of the tapping valves. The job 
was completed in 11 hours. 


(242) Pen Size Explosive 
Gas Indicator 

An explosive gas indicator hardly 
larger than a fountain pen promises 
to be an important contribution to 
industrial safety. Among its advan- 
tages are economy, compactness, 
and a simplicity of operation that 
permits its use by anyone, even with- 
out technical training or knowledge. 

The Page Sensor pocket model ex- 
plosive gas indicator has been intro- 
duced jointly by Hogart Engineering 
Company, Los Angeles, California 
and Davis Emergency Equipment 
Company, Newark, New Jersey. 








(216) Suction Booster Pump Provides High NPSH 


JOHNSTON TYPE “JE MECHANICAL SEAL 
(DURAMETALLIC TYPE “RA") 
150 P.S.1. MAX. PRESSURE 


JOHNSTON ADJUSTABLE 
FLANGED SHAFT TAFT COUPLING 











30 H.P. 1760 R.P.M. Y.5.5. 
EXP. PROOF MOTOR — NORMAL 
THRUST—SPECIAL SHAFT EXTENSION 


/ lr | \ 


10”-150+ A.S.A. STD. R.F. 
DISCHARGE FLANGE 


16-1504 A.S.A. 


14” A.C. IMPELLER ASSEMSLY—BRONT! 
SEAL RINGS—ALUMINUM BRONZE 


PUMP & HEAD SHAFT— 
#416 STAINLESS STL. 


page 






BOWLS—CAST IRON 
BOWL BEARINGS— 
HIGH LEAD BRONZE 


8” PO PROPELLER—BRONZE 
BOWL LINER— 
ALUMINUM BRONZE 














3'-7%" 


—20” O.D 




















PERFORMANCE—1150 G.P.M. AT 95 FT. T.D.H. PER CURVE SHEET NO. 7831 


NOTE: BOWL ASSEMBLY CAN BE WITHDRAWN FROM 
BARREL WITHOUT DISTURBING PIPE CONNECTIONS 
APPROX. WGT. 2355 LBS. 


The Johnston suction booster 
pump is another step in utilizing the 
best hydraulic and mechanical fea- 
tures of the vertical turbine and pro- 
peller pump for the most effective 
pumping of volatile liquids. 

The illustration shows a 30 hp 
unit manufactured by the Johnston 
Pump Company, Pasadena, Califor- 
nia, rated at 1150 gpm when pump- 


ing liquid with a | Specific gravity of 





ee 


10”-150+ A.S.A. STD. R.F. 
SUCTION FLANGE 


0.80 at 95 ft total head and 10 ft net 
positive suction head (NPSH) at 
suction flange. Unit consists of fab 
ricated steel suction and discharge 
head, integral with suction barre! 
motor stand, electric motor, flanged 
shaft coupling, mechanical seal and 
pumping element. The pumping ele 
ment is two-stage, consisting of an 
axial flow propeller and mixed flow 
impeller with the necessary diffusion 
vanes. 
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e FIVE MODELS 
e ECONOMICAL 





e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


(for pipe from 
4” to 36 inches) 


e FOR RENTAL OR PURCHASE 


Illustrated above: Mathe 
‘Cuts pipe at any predetermined angle. 


ted left: 
ee Mathey (and Mathey-made) Machines. 


Wlustrated right: Mathey Shape 
ment. For cutting pipe in 

: welding analysis. 
E 
*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY MANUFACTURED MACHINES IMM 
Phone 3-3623 and 54-5141 






PIPE CUTTING AND 












y Pipe Cutting and Beveling Machine. 


Mathey Out-of-Round Attachment. 


BEVELING MACHINES 


Fits all 


and Coupon Cutting Attach- 
tersections and coupons for 

















DIATELY AVAILABLE 


Cc. A. MATHEY ——o WORKS, INC. 


212 SOUTH FRANKFORT 


THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 





For more information on products see Page E-25 


TULSA, OKLAHOMA 
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(258) High-Speed Engine-Gear Set 








gine because a range of gear ratios 
















































For Driving Pumps, Compressors from 6:1 to 10:1 can be accommo- ” 
The Nordberg Supairthermal V cause of higher horsepower output dated queue changing the gear cas- 
ii sae ie ing. The gear, mounted on the bed- 
[ype spark ignition engine driving a —_ of Supairthermal engines, still greater ee i ! se 
; id ; en : : plate extension of the engine, js 
centrifugal compressor or high speed Savings in space are claimed. . aligned by dowels at the plant, bolted 
pump through a Nordberg speed in- The Nordberg speed increasing thy ; aca ; : 
tie" *r j : ' ' in place, and shipped integral with 
creasing gear is one of the most re- __ gear is ruggedly built for continuous ome 
cent developments in equipment for transmission of power and incorpo- ‘Me engine. The unit is extremely 
reducing transportation costs of gas _rates the latest advancements in gear “8/4 and EAPORNS tO install. 
and petroleum products. design for quiet operation and long Shown is the Nordberg Supair- 
The Supairthermal engine oper- _life. It provides flexibility for meet- _ thermal V-type spark ignition gas en- 
ates on an exclusive principle which ing future expansion needs without gines for pipe line service built with 
permits increased efficiency and in- _—_changing the design speed of the en- 16 cylinders rated 5000 hp. 
creased load carrying ability. In- 
creased efficiency results from a high 
expansion ratio of 12'2:1, increased 
mechanical efficiency, improved 
combustion, and decreased heat 
losses to water, oil, and exhaust. 
Load carrying ability is increased be- 
cause more fuel can be burned, be- eff 
cause the fuel that is burned pro- 1/ 
duces more horsepower, and because ole 
temperatures and pressures are kept a 
low to prevent detonation and heavy 
loading of parts, the company states. it 
An extremely simple, yet effective by 
and dependable impulse-type igni- 
tion system is used. en. 
The V-type design inherently ef- kin 
fects important savings in space. Be- pi] 
—— = : = a — = = ins 
pr 
REDUCE TEMPERATURE ‘ 
Wi 
7 an 
of ENAMEL as much as 30° WITH NICOLET REFLECTO-FELT : 
. sensi ere u 140 a 
ws 160 |. ee SO TT w 13s th 
fe ce ge 130 A BLACK FELT pi 
E140. wih ol 
. pnt 8 a . 
ee Pace ’ at 
inl <——REFLECTO FELT = 105 it 
re Beaver MOLNAR DOOR RRALDP EO PPLLOED TEST MOAN COREL OLEAN z 100 Bo rcorrevrcee TEST ; : 
Above are the results of studies by an independent research organization upon : 
the heat absorption characteristics of Nicolet Reflecto-Felt (white) vs. black felt. 
Under controlled surface heat of 140 degrees, enamel under black felt With controlled surface temperature of TEST A reduced 
registered 156 degrees. The enamel under Reflecto-Felt registered 126 30%, ENAMEL UNDER REFLECTO-FELT REGISTERED n 
degrees... A TEMPERATURE REDUCTION of 30 DEGREES. 23 DEGREES LESS THAN ENAMEL UNDER BLACK FELT. 
WITH REFLECTO-FELT, YARD WRAPPED PIPE CAN NOW BE STORED. t 
ENAMEL SAG IS REDUCED ON PIPE COATED OVER THE DITCH. s 
INVESTIGATE REFLECTO-FELT NOW. WRITE FOR LITERATURE. ¢ 
€ 
\ 
MANUFACTURED py. 70 PINE STREET : 
NICOLET INDUSTRIES. INC NEW YORK 5, Ny. 
ee 
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(266) Pipe Cleaning Equipment 
Saves Replacement Costs 


Guaranteed 90 per cent new pipe 
efficiency, plus cleaning costs of only 
1/10 to 1/30 the cost of pipe re- 
placement, are claimed through the 
use of specialized pipe cleaning 
equipment and methods developed 
by Flexible Pipe Cleaning Company. 

Equipment developed by Flexible 
engineers is almost as varied as the 
kinds of scale deposits which clog 
pipe lines throughout the oil produc- 
ing and refining industry. Special 
propeller tools, forced through the 
pipe by rodding machines, remove 
wall scale. Other reaming devices 
and hole openers are made which 
remove deposits as hard as cement. 
The equipment is designed to be 
placed in the line without disturbing 
the entire installation. It is made to 
pass around bends in the line, and is 
operated mechanically or by means 
of fluid pressure, depending upon the 
type of tool, company engineers say. 

An important feature of the Flex- 
ible equipment is that pipe diam- 
eter is no problem. Industrial lines 
from 2 to 120-in. in diameter can 
be cleaned and restored to nearly 
new pipe efficiency with this equip- 
ment. 

Operation of the tools developed 
by Flexible is placed in the hands of 
skilled Flexible crews, whose experi- 
ence with every kind of clogged pipe 
enables them to use the equipment 
with maximum speed and safety. De- 
pending upon pipe size, up to 6000 
ft of line per day can be cleaned by 
Flexible crews and equipment. All 
crews operate completely equipped 
service trucks for this work. 
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(322) New Trussless Steel Stairways, Walkways 








A new design of steel stairways 
and walkways for industrial installa- 
tions that eliminates the need for 
supporting truss rods has been an- 
nounced by Columbian Steel Tank 
Company of Kansas City Missouri. 
Dual hand rails, which also provide 
an additional safety factor, serve as 
the supporting truss, suspending the 
walkways and stairways rigidly when 
bolted to the structure. 

The new stairways, with safety 
treads, are fabricated in 4, 6, and 8 
ft sections, which may be bolted to- 
gether in any length and any practi- 
cal height. 


(262) Valve Actuators Provide 
Automatic Blowdown 





Automatic blowdown of natural 
gas compressor stations is accomp- 
lished with Ledeen valve actuators. 
Shown here is a Ledeen actuator 
mounted on a blowdown valve on a 
station discharge line. Other actua- 
tors throughout the station perform 
similar duties. 


Should an emergency occur, such 
as over-pressuring, electrical failure, 
line pressure failure or fire, an auto- 
matically or manually controlled sys- 
tem goes into operation. Signals are 
sent to various controls throughout 
the station. 








For more information on products see Page E-25 











(133) Twin-Engine Tractor 
in Limited Production 

Euclid division of General Motors 
Corporation, Cleveland, Ohio, is 
now in limited production on its 
TC-12 Twin-Power Crawler Tractor 
The TC-12, with 40 per cent greater 
weight and 80 per cent more horse- 
power than tractors currently in use, 
is expected to establish a new size 
class of crawler tractors. Greate 
workability of the tractor is ex- 
pected in bulldozing, pioneering, and 
towing applications. 

The TC-12 incorporates many 
new operating and maintenance fea- 
tures. It is said to be the first com- 
pletely new tractor design in the 
construction industry in many years. 
Outstanding feature is the use of two 
194-hp Series 6-71 GM diesels, each 
driving one of the tracks through 
separate Allison Torqmatic Drives 
consisting of torque converter and 
semi-automatic transmission. There 
is no master clutch. Changing from 
one speed range to another is done 
under full power. 

This arrangement of the power 
train provides simple operation, a 
smooth steady flow of power and 
greater drawbar pull at faster speed. 
With a separate power train for each 
track, steering is faster and easier, 
it is pointed out. Steering is ac- 
complished by putting either trans- 
mission in neutral and using the cor 
responding steering brake. Tight 
turns are made by reversing one 
transmission and keeping the other 
in forward speed. The operator has 
“hair-trigger” control of steering in 
any speed range, forward or reverse 
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Here's the Fast 
Easy Way to Anchor 
Pipelines 


Chance Pipeline Screw Anchors and 
Brackets greatly simplify pipeline 
anchoring in comparison with other 
methods and they save hundreds of dol- 


construction. Chance 


Pipeline Screw Anchors can be installed 
in pipeline ditches without extra dig- 
ging. With a pneumatic or electric 
rotary drill or impact wrench, the oper- 
ator simply guides the anchor in place. 
The tool does the work. 


Write for a catalog 
of Chance 
Earth Anchors 


for the j 
Oil Industry. $2 
i 
Can be pa 
installed in ditch y * @ a & 
ithout 4 

aa — al 
extra digging. A 3 OF: OR x 








fw Powerhouse on wheels! 
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Trailer-mounted 


ONAN “CW” 
Electric Plant 


5 or 1OKW 





To. 
a . te 
For fleodiighting, . 


operating electric ‘a 
= 
i (7068 Anywhere! 


tools, emergency 

standby use. 
Here's real mobility in high-capacity electric plants. 
You can tow a trailer-mounted Onan ‘“‘CW’”’ as fast 
as a car will travel . . . anywhere a tractor can go. 
Fully-protected by heavy-gauge steel housing; 
stays on the job in any weather. 

Onan “‘CW” Electric Plants are unusually com- 
pact, quiet-running and economical to operate; 
weigh only half as much as water-cooled plants of 
the same capacity. Powered by Onan two-cylinder, 
suction-air-cooled gasoline engines built with mas- 
sive, long-wearing parts for continuous, heavy- 
duty service. 








. Wrute for Polder p$-362 


D. W. ONAN & SONS, INC. 
3289 Univ. Ave. S. E., .. 


Minneapolis 14, Minn. 














WIDE RANGE OF 
ACCESSORIES 


You can equip your “CW” 
Electric Plant for any type 
of portable service. Acces- 
sories include skid, battery 
rack, 9-gallon fuel tank, 
weather-proof housing, two- 


_wheel trailer, or 4-wheel 


rubber-tired dolly. Put one of 
these portable, high-capacity 
units on your job now! 


aia 
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Maintaining proper track tension 
is automatic on the TC-12. A hy- 
draulic jack maintains uniform pres- 
sure on the front idler and an accum- 
ulator absorbs recoil if a large stone 
or other object should get between 
the track and sprocket. The Twin 
Power design results in each half of 
the tractor being a separate unit 
joined to the other by a single big 
transverse shaft. Each half is thus 
free to move 7 in. up or down to 
maintain better contact and traction 
on rough ground. For shipping pur- 
poses, the tractor can be separated 
into two halves. 

Track and carrier rollers, 7 on 
each side, have 1000 hour lubrica- 
tion. Barrel type bearings have wide 
spacing and self-adjusting face type 
seals. Heat treated shaft and rollers 
are integral units for longer life and 
lower maintenance. There are 39 
shoes on each track—ground contact 
with 26-in. track shoes is 6000 sq in. 


Another unique design feature is 
the rear location of the two radiators, 
each having 28 gal capacity. There 
is no obstruction of air flow regard- 
less of attachments—efficient engine 
operating temperatures can be main- 
tained. Hinged radiator hoods make 
replacement of a fan belt or other 
servicing a simple matter. 

Final drive is the same planetary 
design that has been used in other 
Euclid earthmoving equipment for 
many years. Planetary gears can be 
easily serviced without removing 
track assembly, frame or drive 
sprocket. No special tools are fe- 
quired for removal of the drive 
sprocket. 

Track gauge is 110-in., overall 
width is 136-in. and overall length is 
194-in. Drawbar height is 23-in. and 
ground clearance is 20-in. Operating 
weight of the bare tractor is 58,000 
lb. Drawbar pull of the tractor, with 
normal bulldozer attachments, i 
69,750 lb dependent on total tractor 
and equipment weight. 
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(320) Gate Valves Up to 36 In. 
Have New Steel 
Body Design 






Announcing... 














































ion 
hy- 
es- > 
‘ The time-tested 
one H 
a coal tar coating 
win j 
" in tape form 
Init 1 
te ... now made with 
hu i j 
. Xtra coating to give you 
Ms these Xtra advantages 
ted 
on | 
ica- | 
‘ide 
ype | ioe TAPECOAT-X comes in widths of 2”, 3", 4” and 6”. It 
lers is easy to apply and bonds readily to the surface with 
d | the flash of a torch. Wrapping is done spirally with only 
an ¥," overlap. 
39 
tact a ee a XTRA COAL TAR! Provides additional thickness of the same 
| in. vs ; high quality coal tar that has distinguished TAPECOAT 
2 js | since 1941. 
OFS, nage ie O oe _ niger | XTRA COVERAGE! Added coal tar thickness permits single 
ere sd to =. 2S petroleum an | wrap for same effective protection as present double- 
rd- gas pipe line pressures have been | wrap method. 
xine made available through the develop- xX , ae 
ain- ment of an exclusive new fabricated TRA SAVINGS IN TIME AND LABOR! Faster application 
ake steel body design, according to an means lower labor cost. 
her announcement released by the Oak- XTRA SAVINGS IN MATERIAL! Single-wrapping with TAPE- 
— peaap en offices of Grove | COAT-X requires less material, lowers cost. 
alas alve and Regulator Company. | 
re Full nite ot eames od _ XTRA CONVENIENCE! New type, self-disposing liner facili- 
ther ; stad ' Ae 
fot available with flanged or welding | — unrolling, speeds application, never gets in your 
. ends. The Grove through-conduit | 
ing fabricated valve body is also said to | XTRA ECONOMY! tTapPEcoat-x goes farther, gives you more 
rive provide maximum design flexibility | value for your protection dollar. 
is for special applications. Standard . ; — 
rie models are listed from 2 to 36 in. | Write today for the complete facts on this timely de- 
sizes in ASA Series 150. 300. 400 velopment for protecting pipe, pipe joints, mechanical} 
i and 600. ; couplings, tanks and other steel surfaces vulnerable to 
ra ae ; er 
his Utilizing a parallel-sided port plate corrosion, above and below ground. 
and with self-aligning metal seats backed 
up by “O” ring seals, the units are 
ting = ring , 
000 said to maintain absolute bubble- The TAPECOAT Company 
with tight seal on both upstream and | ORIGINATORS OF COAL TAR COATING IN TAPE FORM 
is downstream seats. The body may be 
to vented or drained to provide posi- 


tive indication of absolute shutoff. 1533 Lyons St., Evanston, Illinois 
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(255) Turbo-Supercharged Compressors 


i i (2 
ANOTHER SATISFIED Have High Efficiency 
CUST | ? - | 


OMER 


Fy 


&. 


Six-inch transmission line for Shen- 
andoah National Gas Company... 
Middletown, Va. to Martinsburg, 




















W. Va. ” 
Clark Model TLA Turbo-super- tive job of cylinder cooling. Due to 
charged compressors are among the this cooling effect, the Model TLA wil 
StGn OF SATISFACTION . mito . -d . , : ° h é 1 - i d 

Snanenmenanmes penememeeeee: most powerful _gas-engine-driven operates with a lower cylinder wall ber 
LINES SYSTEMS compressors built. Available in six, temperature than conventionally Lo 
SOMERVILLE CONSTRUCTION seven, eight, and ten cylinder models, scavenged units. The result is a long the 
aoa aatuean the 17 by 19-in. units cover the cylinder and ring life. The efficiency It 
2000 to 3300-bhp range. The Model of the Clark turbocharger also per- no 
TLA is specifically built for turbo- mits supercharging to a high pres- pre 
ee : —— = | supercharging with both the engine sure level. an 
and turbocharger matching each Several Clark Model TLA com- ust 
other perfectly. This results in un- pressors are currently in operation tio 
usually high efficiency in all com- on a major gas transmission pipe an 

ponents. line. Additional units are being in- 
. . Because of the increased horse- stalled on other major pipe lines, (3 

Pipeline power per uni — apace, eae also in a new natural gasoline plant, 

SAVERGS OFS POCORN In MAstAlAtiON as a chemical plant, and on gas storage 
well as in operating costs. Fewer ae’ ' , 
eaner service. Field operation of these new of 


moving parts result in an engine , 
mechanical efficiency of 90 per cent. UM'S has been highly successful. 
The high efficiency of the Clark tur- Clark Turbocharged Compressors C 
bocharger permits pumping of a fe also built in the 14 by 14-in. 
large volume of air for scavenging bore and stroke size. The Model 
and combustion. The large volume of | TRA is available in four units cov- 
scavenging air also does a very effec- ering the 1100 to 1800 bhp range. 


(a iB ¢O | 
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* 
Welding Saddles 




















for BETTER cleaning of 


CRUDE LINES | NOTICE: Specify b 
PRODUCT LINES No change except the ss 











corporate name. We 
still have the same 
ownership, same 






NATURAL GAS LINES 


management, same 
address, same telephone, and use the same 45 years of experience | ol 
FOR DETAILS WRITE | to render the same service under the same trade name—*“PELCO.” 


Pipeline Cleaners Co. | PELICAN SUPPLY CO. INC. & 


P. O. Drawer 1108 Shreveport (84), La. 
Fort Madison, lowa | SEE YOUR NEAREST SUPPLY HOUSE al 


























(Formerly: Pelican Well Tool & Supply Company) 
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Here a group of Tube-Turn multiple branch tees is given a final inspection 


before shipment. 


A Tube-Turn multiple branch tee 
with integral extruded outlets has 
been introduced by Tube Turns, 
Louisville, Kentucky, a division of 
the National Cylinder Gas Company. 
It makes possible a sound and eco- 
nomical solution to many header 
problems in the petroleum, chemical, 
and power fields, and can also be 
used advantageously in the fabrica- 
tion of piping for air conditioning 
and radiant heating systems. 

A recent change in the Code for 


(30) New Series Drop Forged 
Steel Globe Valves 

Shown here is one of a new series 
of drop forged steel globe valves for 
150-800 psi 
general utility 
service, manu- 
factured by the 
Henry Vogt 
Machine Com- 
pany of Louis- 
ville, Kentucky. 
Available in 
sizes from %4 
to 2-in. 

The valves 
are of union 
bonnet, bolted 
gland type with 
stainless steel bolt studs. Discs are 
of the loose, slotted type and the 
bodies have integral hard faced seats. 
Stem and discs are 13 per cent 
chrome stainless steel. 

A gasket joint is between the body 
and bonnet. The stuffiingbox can be 
tepacked under pressure. Socket 
weld ends are available. 
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(209) Header Problems Solved With Multiple Branch Tee 


De: te 


Pressure Piping, Section 8, paved the 
way for the new product. It recog- 
nizes the weaknesses of pad and sad- 
dle type reinforcement, and it re- 
quires the use of welding tees, among 
them the Tube-Turn multiple branch 
tee, or full circlement reinforcement, 
for the larger diameter openings and 
working pressure developing hoop 
stresses exceeding 50 per cent of the 
yield strength of the run pipe. 

The Tube-Turn multiple branch 
tee conforms to the Code for Pres- 
sure Piping area replacement for- 
mula. It is especially useful where 
branch outlets are appreciably 
smaller than the run pipe. The new 
product is “tailored” to individual 
jobs. That is, its size, wall thickness 
and the number and size of the out- 
lets are determined by individual 
service conditions. It is available in 
all commercial metals and alloys. 


(35) New Level Control for 

Automatic Tank Gages 
A new level control for S&J auto 
matic tank gages has been announced 
by Shand and Jurs Company, Be: 
keley, California. Designed to pro 
tect transfer and storage tanks and 
their contents on leases, as well as 
bulk storage at refineries and te: 
minals, this new S&J level contro! 
can be used to operate supply line 
valves when tank contents reach 
critical high or low points. It can 
automatically prevent rupture o1 
damage to tanks, loss of valuable 





product, and danger to personne! 
and equipment, the manufacture: 
points out. 

The new S&J level control fo: 
automatic tank gages incorporates 
pneumatic valves that operate on ail 
or gas pressure up to 25 psi. For high 
level control it is designated by S&J 
as Fig. ST-9446 H; for low level, Fig 
ST-9446L; and for both high and 
low level, Fig. ST-9446HL. 


(31) Housing Facilities at Camp Site 


The accompanying photograph 
shows housing at the Rayne, Louisi- 
ana, station of the Gulf Interstate 
Gas Company. These houses were 
constructed by The Southern Mill 


and Manufacturing Company, Tulsa 
Oklahoma, which is engaged in the 
construction of complete camp facil! 
ties for oil companies, including 
streets, sidewalks, and utilities. 





Housing at Gulf Interstate Gas Company’s Rayne, Louisiana, station. 
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(117) Electronic Device Measures Depths of Cracks 


(41) Reinforced Plastic Pipe 


, innesota Mining ; anuf ( 
In many cases the detection of a Mills have had a problem in deter- Pig sooceceoneig cree A lanufac- Chi 
crack or seam only solves half the — mining which cracks and seams must 5 a ee 

. developed product is “3M” brand re. nev 

problem. Now Magnafiux Corpora- be removed :and which are not detri- Ne Dee to : , 
tion of Chicago announces the Sedac mental inforced p “9 Pipe. = product is = 
; : i sting < >valuati inte 
SE-100 Seam Depth Indicator, which The Sedac weighs only 15 Ib and ting Aa et seodaatll oo 
can nondestructively both detect and operates on any standard 115/60/1 inline but 3M pc nevada sn <A - 
measure the depth of cracks in iron power supply. introductory sales program later this “Hi 
year. ; 
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The new reinforced plastic pipe— 
constructed of a thermo-setting resin 
reinforced with thousands of cop- 
tinuous filaments of glass fibers or 
other fibers—is geared for high per- 
formance to take the place of stee| 
pipe in corrosive service installations, 
such as in the petroleum industry. 

Other advantages cited for the 
light-weight pipe are that it can be 
installed without the use of heavy 
equipment, and that there is no need 
for a welding crew as it can be readily 
cemented or screwed together. 

Primary commercial markets fore- 
seen are in the oil, chemical process, 
and electrical industries. Potential 
applications are also expected in 
fluid handling, electrical, and struc- 
tural installations. 

Minnesota Mining and Manufac- 
turing Company, 900 Fauquier 





Street, Saint Paul 6, Minnesota. i 
ple 
and steel. It is a portable electronic (208) Ignition System for High Compression Gas Engines for 
mnSTTUEORE. The sensing element is Scintilla Division of Bendix Avia- proper and efficient operation of = 
re probe yoy 10-ft cable. sion Corporation, Sidney, New York, — these modern high compression en- Th 
Relatively symmetrical parts can be has developed a new ignition system gines. bul 
scanned automatically. In other specifically designed to meet the ex- ~ The magneto is also available with pee 
wate hand scanning is more prac- acting requirements of the large, a double pole shoe configuration— 7 
; . heavy duty, high compression gas en- the DLC model—to accommodate a 
The Sedac SE-100 will locate and wren ie soins industry various odd firing engines and to pro- a 
mennate Che Soph of Sues Hee fas variety of installations. vide a dual ignition system with de- na 
0.012 to 0.120 of an inch deep. This system consists of the LC layed timing. . 
Larger cracks are detected but their magneto and the Hi-V transformer “These magnetos are available for a 
size over 0.120 in. is not measured. —_ gi), The magneto is designed to pro- engines of up to and including 16 pew 
By reales. rear gr with the known sam- vide the positive ignition timing cylinders and can be provided for . 
ple provided the SE-100 can be cali- = Which is most necessary for the either single or dual spark overation. ps 
brated to find only cracks deeper ? , or 
than a pre-selected allowable mini- Hi-V transfomer coil str 
mum. The Sedac can be used on flat — pro 
pieces and curved surfaces with a a ant 
344-in. or larger radius. sist 
The Sedac is already equipped to" 
with circuits for completely auto- es 
matic operation. Only seams deeper pour 
than the pre-selected minimum are in 
found, and this automatically ener- " 
gizes a reject relay that marks or re- ' 
moves the part in question. Several 
API pipe coupling manufacturers : 
have found the Sedac indispensable ws 
for just this type of operation. me 
Salvage is another application. De- _ 


fects are common in steel billets. 
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(46) Hortonclad Made by Vacuum Brazing Process 


Chicago Bridge & Iron Company, 
Chicago, Illinois, has developed a 
new high vacuum brazing method 
for cladding metals, after five years’ 
intensive research in the field of vac- 
uum metallurgy. The method and 
the clad product have been named 
“Hortonclad.” 

The companv has recently com- 





¥ eae . 


iO 


Examples of special types of Horton- 
clad already produced are Hastelloy 
B, C and F clad to carbon steel, and 
fine silver clad to stainless steel. Ad- 
ditional combinations are constantly 
being developed. 

An integral and continuous 
bonded cladding of uniform thick- 
ness, and large selection of cladding 


Shown here is a plate about to enter the Hortonclad bonding furnace at the com- 


pany’s Birmingham plant. 

pleted facilities especially designed 
for the production of Hortonclad at 
its plant in Birmingham, Alabama. 
The new facilities include a factory 
building complete with furnaces, 
vacuum pumps, and other specially 
designed equipment. 

Hortonclad is available in a wide 
variety of clad metals for industrial 
uses. Clad metals are used in many 
industrial processes where highly 
corrosive liquids or gases must be 
handled. The clad layer, such as 
stainless steel, is resistant to corro- 
sion and the backing plate, usually 
or carbon steel, affords the necessary 
structural strength. Each corrosive 
product presents special problems 
and a wide variety of corrosion re- 
sistant metals is therefore important 
to the selection of a suitable metal 
for a particular application. Clad 
metals are extensively used in the 
petroleum, chemical, paper, food, 
brewing and other industries. 

Chicago Bridge and Iron an- 
nounced that Hortonclad is avail- 
able in nickel base steel alloys such 
as chromium, chromium-nickel, and 
nickel alloys, Monel and Inconel, 
and in other combinations especially 
made for particular corrosive uses. 
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metals, are some of the most impor- 
tant advantages of Hortonclad. 

Hortonclad meets all the require- 
ments of the ASME Boiler Code and 
the API-ASME Unfired Pressure 
Vessel Code relating to the use of 
composite or clad materials. Nickel- 
base alloy Hortonclad meeting AST- 
M material specifications A-263, A- 
264, and A-265 is available. 

Since the brazed bond is a high 
strength joint that meets all applic- 
able requirements, this permits the 
utilization of the entire thickness of 
the composite metal in design com- 
putations. 

Hortonclad can be readily worked 
by usual methods such as rolling, 
bending, welding, and pressing. 
(205) Multiple Sealing Is 

Feature of Newly 
Designed Plug Valve 

Longer life, ease of operation, 
ease of adjustment and positive pres- 
sure-sealing are claimed by The Ohio 
Injector Company, Wadsworth, 
Ohio, for its new lubricated plug 
valve design. 

A feature of the valve is multiple 
sealing, which includes lubricant, 
“O” ring, gland liner and packing 
seals, according to OIC engineers. 


Four vertical lubrication grooves 
in the plug assure uniform and ade- 
quate distribution of a sealing lubri 
cant around the port areas. Two 
grooves (180 deg apart) do not cross 
body ports in operation; two grooves 
180 deg apart) do cross body ports 
in operation but are connected with 
lubricant supply only when the plug 
is in fully opened or closed position. 

The hydrocarbon-resistant ‘“O” 
ring provides a positive seal between 
the gland liner and the plug shank 
while the resilient packing (not syn- 
thetic rubber) effectively seals be- 
tween the gland liner and the cover 
The bottom of the gland liner mat- 
ing with the lapped surface on the 
top of the plug provides an additional 
seal, also, according to OIC en- 
gineers. 

The gland liner is OIC Alloy 40 
bronze, with low friction bearing 
characteristics and a melting point 
in excess of 1750 F, which features 
unusual non-galling and non-seizing 
characteristics.- 

Precision gland adjustment is 
achieved by the use of fine thread 
studs and semi-finished, washer- 
faced nuts on spot faced bearing sur- 
faces on the gland. A minimum of 
recurring adjustments is required be- 
cause the resilient packing is com- 
pletely isolated from all moving parts 
which assures longest possible pack- 
ing life. 

A position indicator on top of the 
plug shank and a visual stop integral 
with the gland show the position of 
the plug at a glance. 

OIC valves are available in steel, 
150 and 300 psi pressure classes: 
and in semi-steel, 150 through 800 
psi, WOG in sizes 1% in. to 12 in. 
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(37) Control, Measurement Data Transmitted Electrically (51) Front End Loaders — (2 
The Swartwout Company, devel- pH, oxygen, etc. Control center ele- Features High Loading 
oper and manufacturer of the Au- ments are the Autronic controller, two esa oor shia front | 
tronic System of all electronic proc- _ recorder, indicator, and manual con- end loaders offering greater reach at wa 
ess control, announces that Autronic trol. Final elements are the Autronic  ™4%!mum and intermediate heights 
installations are now being used by power relay and thermocouple-air have been added to the Sherman 
refineries, pipe lines, chemical, and _ converter. Products line of excavating, earth- 
processing plants. In the Autronic System, process ™oving, and material handling 
According to the manufacturer, variables are converted into smal]  ©4u!pment. The loaders are designed 
for installation on Fordson Major 
tractors. 
AUTRONIC. CONTROL Models are the Sherman AJ-20, 
ROEINTTER oes UNIT (INCORPORATES MANUAL with 2000-Ib rated lift capacity and 
TEMP., PRESS., LIQUID ADJ. PROP. BAND, CONTROL UNIT 18-20 PSI AIR 3500-lb breakaway capacity, and the 
LEVEL, FLOW, ETC.) RESET & RATE) | PRESSURE AJ-25, having 2500-Ib lift and 4500- 
| 4 lb breakaway capacities. Both havea 
mage” " maximum loading height of 10 ft 
sovac J och DC 10 in. Struck bucket capacity of the 
— — AUTRONIC E POWER RELAY AJ-20 is % yard, % yard on the 
nese : AJ-25. 
oo - The frames of both models are 
ee CONTROL designed to distribute stresses safe- 
ms VALVE ly along the entire tractor frame, and wi 
bs extend the full tractor length from im 
front to rear axle housing. Location m¢ 
—* bx of boom hinge points on both models co 
is designed to give the Sherman we 
RK CONSTANT loader its long reach. ria 
VOLTAGE po 
AUTRONIC RECORDER—®\| ““swarwour TRANSFORMER to 
i of 
. vil 
< sta 
115V604 AC POWER POWER LINE 
sic 
a 
We 
att 
the Autronic Control System, the —a-c voltages by primary sensing ele- at 
first miniature all-electronic system ments and these voltages are trans- M 
for process control, embodies a new mitted to the centrally located Au- es 
approach to process and power in- tronic Controller. Input to the Au- = 
strumentation because transmission tronic Controller is a 0.000-0.500- : pSue 
lags encountered in fluid systems are _- volt 60-cycle signal direct from the Other features include: Twin th 
completely eliminated by employing primary element. The signal is al- | double-acting cylinders controlling be 
electrical means for transmitting | ways within the same range whether bucket tilt; double-acting lift cylin- as 
measurement and control data temperature, pressure, level, flow, or ders, which provide both lift and ra 
throughout the system. Autronic other variable is being controlled, | down pressure for maximum opera- bi 
Controllers employ no motors, slide —_ and is always directly proportional to _ ting efficiency; a crankshaft-mounted to 
wires, boosters, or solenoids. Sens- variable being measured. The Au- —_ Hydreco gear pump rated at 15 gpm is 
ing elements can use a-c, d-c, or mo- tronic Controller continuously mod- at 1500 psi powers the AJ-20, while th 
tion inputs, as well as conventional __ulates the input voltage by electronic = one rated at 21 gpm at 1500 psi = 
primary elements. means and converts it to a d-c sig- powers the AJ-25. All piston rods th 
Units comprising the Autronic _ nal to operate the final control ele- are chrome plated. Bucket pivot Sti 
System are divided into three broad _—ment. Hence, with the Autronic sys- points are located at rear of buckets; , 
categories: primary elements, con- tem, response is instantaneous, op- built-in spill guards on buckets. ug 
trol center elements, and final con- _— eration stepless, deadband elimi- Attachments available for the AJ- ™ 
trol elements. nated, and distance of primary and _—20 include 2 and % cu yd buckets, si 
Primary elements in the system final elements from controller of no a 6 ft bulldozer blade, and an 8 ft a 
are temperature transmitters, pres- consequence. Other advantages boom that will lift over 1500 Ib to an és 
sure and differential pressure trans- _ claimed are elimination of frozen or 18 ft height. Buckets for the AJ-25 ’ 
mitters, flush diaphragm pressure leaky air lines, ease of maintenance are available in 58 and % cu yd 
transmitters, thermocouple convert- —_and low cost of installation since wir- capacities. < 
ers, and adapter units to utilize any ing is more readily installed than Sherman Products, Inc., Royal 2 
a-c or d-c signal such as strain gages, _—metal tubing. Oak, Michigan, is the manufacturer. P 
E-4 For more information on products see Page E-25 THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 Tr 
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(26) U. S. Motors Introduces 
New Submersible Motor 

A new type submersible motor for 
water well pumping has been de- 
signed by U. S. 
Electrical Motors, 
Inc. Incorporat- 
ing standardized 
NEMA mounting 
dimensions, the 
U. S. Submersible 
motor is of the 
wet” type con- 
struction in which 
entrance of water 
into the motor will 
cause no harm to 
the windings. A 
special process 
has been devel- 
oped for encase- 
ment of the copper 
windings in a plastic armor that is 
impervious to water within the 
motor. The plastic is a high dielectric 
compound that has extremely low 
water absorption, similar to mate- 
rials now used to jacket submerged 
power cables. The motor is immune 
to such hazards as leaky joints, wear 
of seals, condensation, impurities, 
vibration, etc., the manufacturer 
states. 

To guard against internal corro- 
sion, the motor is factory filled with 
a highly stable emulsion of oil and 
water. The oil particles have a polar 
attraction to metal surfaces and de- 
posit on them, preventing corrosion. 
Means are provided to maintain this 
emulsion at an effective concentra- 
tion for a long period of time. 

Weight of rotating parts and pump 
thrust is supported by a rugged thrust 
bearing of the tilting shoe type and 
made especially for this motor. The 
radial bearings are of the hard bab- 
bitt sleeve type that contact the mo- 
tor shaft of hard stainless steel, pol- 
ished to a smooth finish. Because of 
the water/oil emulsion within the 
motor, there is no need to lubricate 
these motors either at the time of in- 
stallation or any time thereafter. 

A control box with heavy, rain- 
tight enclosure and hinged lid is pro- 
vided with each single phase submer- 
sible motor. This control box con- 
tains the starting capacitor, relay, 
overload device, motor data, wiring 
diagram, and connection terminals. 

The U.S. Submersible motor is 
available in ratings from 1% to 2 hp, 
single phase, and 1% and 3 hp, three 
phase. 


ee 
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MANZEL 


VACUUM SIGHT 











Eliminate 


Your Need For 





FEEDS 





The sight feeds on vacuum pump- 
ing models of Manzel Force Feed 
Lubricators can’t cloud or fog. 
They’re always clean and clear — 
and king size. Long rows can be 
checked at a glance. Even light- 
colored lubricants are clearly 
visible. 


Manzel Vacuum Pumping units 
are time-tested and proven in daily 
use throughout the oil industry. 
They're being hailed as the best 
answer to the low visibility and 
high maintenance costs of liquid 
sight feeds. For the complete 
story, wire or write. 


wy 





SPECIAL 
QUALITY 
FEATURES OF 
MANZEL 
LUBRICATORS 


@ Completely protected 
with Parco Lubrite 


@ Rust resistant reservoirs 


@ Closer fitting plungers 
made possible by special 


precision equipment 


@ Gears of harder alloy 


for longer wear 
@ Every unit factory-tested 
before shipment 
FOR CHEMICAL 
FEEDERS, TOO, CONSULT 
MANZEL 


Professionally qualified engineering 
representatives throughout the country. 


DIVISION OF 


HOUDAILLE-HERSHEY CORP. 


000 BABCO“K ST., BUFFALO 10, N. Y. 
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(49) Interchanneabilitv of Parts Features Pumns fin-tube fabrication process from the ol 
Carter Craft Company of Daltas, FO 
Alco’s standard fin tube heat ex. bel 
changer sections consist of a double. bet 
pipe arrangement of the company’s Ca 
new finned tubes, and are designed "A 
to give exceptional service where the - 
conventional bare-tube heat ex. toc 
changer is unsuited, or where the 
fluid being heated or cooled has an (2 
appreciably higher resistance to the 
exchange of heat than the fluid used 
for heating or cooling, according to ” 
the manufacturer. The sections are - 
offered in a variety of sizes, lengths, - 
materials, and pressures. - 
Especially built for heavy-duty pe 
service where corrosion or contami- | 
nation is a factor, the new fin ex- = 
changer is adaptable to changing ”" 
intercnangeability Of parts is one = pumps, not special features. load requirements and changes of x 
of the outstanding features of a new- Regarding interchangeability, the duty within a given plant. Tubes a: 
ly reengineered and completely inte- § R10 series shown in photograph in- from individual units may be with- 2 
grated line of single stage, end suc- cludes 11 pumps ranging in size from | drawn without displacing the con- : 
tion, centrifugal process pumps by l-in. by 2-in. to 4-in. by 6-in., yet necting pipe—even when units are Ms 
Dean Brothers Pumps, Inc., Indian- _ one standard cradle assembly serves _ installed in banks with interconnect- so 
apolis, Indiana. for all 11 pumps. Size and capacity ing piping. Removal is made possible ” 
The complete pump line has an of each pump is determined solely _ by elimination of the split ring at the 
extensive capacity range. For high __ by variations in the size of only three — tube-to-shell joint. - 
temperature services up to 850 F, parts—the casing, impeller, and suc- The company has established a pl 
three series with a total of 32 pumps _ tion nozzle. complete manufacturing center for “ 
are available for capacities from as Interchangeability of parts and fin tube products at its Beaumont, “i 
low as 3 GPM upto 7000 GPM. The _ simplicity of replacement parts stock Texas, plant, and expects to concen- 7 | 
same pumps are available and inter- are important features. In any one ‘rate fin exchanger manufacturing eo 
changeable in three parallel or com- _ series, one pump shaft fits all pumps; | 224 marketing efforts at this 7 
panion series for temperatures up to _ likewise, one stuffing box gland, one _‘!0cation. Ba 
350 F. seal ring, and right down the line of 
Features such as enclosed cradle, parts that may require replacement (91) Light-weight Power Drive oF 
drain rim base, labyrinth non-spark- —_ during the life of the pump. For Hand Pipe Tools z 
ing bearing seals, rabbeted joints, Every pump in the entire line is For power operation of hand pipe 7 
alloy steel studs, and stuffing boxes available in any five standard ma- _t0ols, a new small light-weight power 7 
interchangeably adapted to packing terial classifications. Pumps can also —- rive on a new type folding tripod a 
or mechanical seals are all standard be supplied in almost any other com- with integral tray is announced by : 
construction in these Dean Brothers mercially available material. The Ridge Tool Company, Elyria, _ 
Ohio. It is named the Ridgid No. ” 
(36) Heat Exchanger Features New Type Fin Tubes 200. Legs and tray fold in compact- - 
Alco Products, Inc., (formerly exchanger equipped with heliarc- ly and chain for easy carrying by a 7 
American Locomotive Company), — welded longitudinal fins. Alco re- built-in handle on the power unit. 
has introduced a new fin tube heat —centlv acquired the revolutionary It sets up easily by spreading legs pl 
: and pushing down the tray, which ; 
besides its usefulness as a handy 
place for tools, makes the tripod ex- _ 
ceptionally rigid and sturdy. There = 
is no leg in front to obstruct swing 
of die stock handles. _ 
Powered by a specially designed rm 
motor having larger brushes and ; 
longer commutator, the unit is tr 
equipped with Ridgid design speed ia 
chuck guaranteed to grip any pipe, it 
conduit or rod tightly forward or re- ‘. 
verse, closing jaws or releasing them ty 
easily by turn of hand wheel. ; 
Centering device at rear automat: ‘i 
ically centers and holds pipe by tum 
E-6 For more information on products see Page E-25 THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 . 
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of cam, and revolves with pipe. 
Power unit alone can be bolted to 
bench or truck, is equipped with pipe 
benders and slots for hanging tools. 
Capacity, ¥8 to 2-in. pipe or conduit, 
4 to 2-in. pipe or conduit, %4 to 2- 
in. bolts. Ample power for geared 
tools to 12-in. 


(23) Plug Type Valve Made 
For Vapor-Tight Seal 

Scores of hard-to-handle gases 
and chemicals are being efficiently 
carried and controlled through a 
new plug type valve developed to 
meet the exacting demands of the 
petroleum and chemical industries. 

Called the Twin Seal, the new 
valve was designed to assure posi- 
tive, vapor-tight shut-off. Developed 
and manufactured by the Kerotest 
Manufacturing Company of Pitts- 
burgh, Pennsylvania, the valve is 
being used in product segregation, 
oil and gas pipe lines, manifolds, 
industrial plants, and chemical ap- 
plications. 

Rings of Hycar American rub- 
ber, a versatile raw material sup- 
plied by B. F. Goodrich Chemical 
Company, are bonded between two 
metal seating surfaces forming the 
effective guardian for vapor-tight 
sealing. Hycar is a special-purpose 
rubber noted for its resistance to 
gas, oil, abrasion, and chemicals. 

In case of fire or other emer- 
gency the metal seating surfaces af- 
ford a supplementary safety seal. 
No damage from abrasion or scor- 
ing is possible in the valve seats 
since they are mechanically retract- 
ed. The Twin Seal valve is easily 
and quickly operated with approxi- 
mately two turns of the handwheel 
necessary to operate from the fully 
open to the fully closed position. 
The first quarter turn rotates the 
plug so that the seating slips are in 
line with both ports of the valve. 
The additional turns cause the seat- 
ing slips to be expanded by the 
wedge action of the tapered plug. 

Models of the valve are now 
available with operating mecha- 
nisms completely isolated from the 
valve body for handling chemicals 
and other products difficult to con- 
trol. Materials such as propane— 
ordinarily difficult to handle due to 
its lightness and tendency to vapor- 
z—are handled through this new 
lype valve, it is asserted. 

The valves are available in sizes 
ranging from 2 in. to 12 in. 
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TEMPERATURE 
RECORDING... 


* Newly designed, Model’’1000” 
i Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.to plus 550° F. 
@ 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
e With capillary tubing for 
remote reading. Priced from 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


NEW YORK e CHICAGO e SARNIA, ONTARIO 


- 


: 


Model “1000” 








TOLEDO 1, OHIO 





TUVALU LLU LULU LUELLA LLL LLL LLL LLL ELLER LULL 


Narrow rugged line assures 
easier, more accurate measurements 
- « « even in a high wind! 


[UF KIN “DERRICK” 


CHROME CLAD STEEL TAPE 


The Lufkin ‘“Derrick'’ — designed by oil men — is 
the first choice for measuring casings in derricks 
and many other oil field jobs. Here's why: 


@ Extra sturdy line — only %4” wide — reduces wind 
resistance to a minimum. 


@ Non-glare Chrome-Clad satin finish line — will not 
crack, chip, peel or corrode. 


@ Permanent jet black markings — bonded to steel! — 
graduations extend to edge of line. 
e Line is extra heavy weight — fully subdivided — 


@ Oversize drum increases winding speed. Long handle 
gives extra leverage, locks line at any point. 





@ Substantial, 4-arm frame has tape roller in each arm. 
Tape removable from frame. 


@ Improved pattern finger rings. Patented reinforcing 
strip prevents kinking and first end breakage. 


@ Oversize block hook with serrated edges is securely 
riveted to lip of detachable, swinging ring. 


@ In 100 ft., 150 ft. and 200 ft. lengths marked feet, 
10ths, and 100ths. 


BUY [UEKIN 


TAPES + RULES * PRECISION TOOLS 
FROM YOUR SUPPLY HOUSE 


THE LUFKIN RULE COMPANY 


Saginaw, Michigan ° Barrie, Ontario 


For more information on products see Page E-25 E-7 
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(43) Pump Converted from Single to Double Acting for metal finishes and coil insulation, (3 
Fig. OT-610, QT-630, and QT- conveniently on the work bench in- ‘This is the principle of the “Sil-Clad” 
650 Wheatley horizontal triplex stead of awkwardly in the pump. Weather-Protected Motor developed 
plunger pumps have been designed The suction valves and seats are PY Electric Machinery Manufactur- cal 
to fulfill a wide range of services in removable through the cylinder head, | '"8 Company, Minneapolis, Min. sal 
the oil industry. They are available and the discharge valves and seats "©SOl@a. : ne 
in three different fluid end sizes, rang- through the discharge valve cover. The *“Sil-Clad” motor can be in- sal 
ing as follows: 3% to 5 in. from 500 The main gears are flanged to the stalled in areas where usually only 
to 1200 psi; 2 to 3% in. from 1200 end of the crankshaft and held in EFC motors are used. Although sp 
to 3200 psi; 1 to 2 in. from 3200 to _— place with cap screws and driven the “Sil-Clad” motor is cooled by kn 
12,750 psi. with a radial key, thus the gears can ambient air, which may carry mois- ov 
The pump is so designed that it easily be removed with any ordinary _‘ ‘Fe Or corrosive particles, its metal lat 
can be easily converted from a sin- _ wrench. surfaces resist rust and corrosion be- ga 
gle acting to a double acting pump The pump is adaptable to most Cause they are protected by baked- psi 
with the installation of additional any pumping problem, such as © silicone finishes. me 
cylinders, thus doubling the volumet- = pumping water, oil, acid or similar Coil insulation, which is made up 
ric capacity. For instance, the 3% non-abrasive liquids at high pressure silicone rubbers, tapes, and var- 
to 5 in. fluid end has a capacity and in a wide capacity range. nishes, seals the coils against mois- 
ture penetration, resists deteriora- 
tion by chemical fumes and salt 
spray and maintains high insulation 
resistance. In addition, the thermal 
capacity of silicone insulation is sey- 
eral times that of Class “B” insv- 
lation, greatly increasing life expec- 
tancy of the “Sil-Clad” motor insu- 
lation, even where ambient tempera- 
tures are unusually high. 
The weather-protected construc- 
tion of this motor adds another creat 
mi 
thi 
ins 
range of from 284 bbl per hr at 500 One of the outstanding advan- lot 
Osi pressure to 276 bbl per hr at tages of this pump is that it can be 
1200-psi pressure requiring from 75 driven in many different ways. bi 
to 169 hp. As a double acting pump 1. By the conventional V-Beit on 
all these values with the exception of Grive from engine or motor to tne of 
pressure would be doubled. The 2 to —_— pump pinion shaft. pr 
3% -in. fluid end would have capaci- 2. By direct connection to motor fc 
ties of from 185 bbl per hr at 3200- or engine to pinion shaft through a pr 
psi pressure requiring a horsepower flexible coupling. of 
range from 95 to 185 as a single act- 3. For high speed operation the tai 
ing pump and twice this capacity and pinion shaft and gears can be elimi- in 
horsepower ranges as a double act- nated and the pump driven direct to ca 
ing pump. The 1 to 2-in. fluid end the crankshaft by V-Belt or through of 
would have a capacity range of from standard speed reducer or chain sy 
67 bbl per hr at 3200-psi to 30 bbl drive. Protective hood can be removed trom tne pr 
per hr at 12,750-psi with a range of 4. Electric motor can be mounted motor. Metal surfaces on the motor and ot 
from 110 to 185 hp; and double this on top of pump and driven with sho:t beth inside and outside surfaces of the ra 
capacity for a double acting unit. chain drive, making a very compact 90d are silicone treated. This 600-hp, pr 
It is compact in design yet acces- _ unit. Teno water new Glens @ eRe re 
sible. For instance, the crossheads The manufacturer is Frank or See ee ta 
and connecting rods can all be taken Wheatley Pump and Valve Manu- 
out through the side and top of the _facturer, Tulsa, Oklahoma. degree of protection, according to us 
frame without removal of the crank- the manufacturer. cI 
shaft or disturbing the drive from en- (38) Silicones Now Applied for Ventilating air is brought in at the é 
gine and pump. The stuffing boxes Protection of Large Motors bottom of the protective hood, and ta 
are detachable from the fluid ends so Protection for large outdoor and is drawn up and over baffles m pe 
that the plungers and stuffing boxes motors against steam, salt spray, cor- | such a way that airborne particles 
can be removed intact through the _—_rosive fumes, dust, etc., can be pro- are dropped out of the air stream p 
side of the frame. This permits the vided by inert, water-resistant sili- before they reach the interior of the L 
job of plunger packing to be made — cone materials, which now are used motor. m 
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on, Gas Properties Determined 
a ” By Semcon Sampler He turns 
ped Accurate determination of chemi- 
tur cal and physical properties of gas 
lin- samples is now obtainable with the 


new ARCCO continuous gas 
in- sampler. 





ly Replacing the method of periodic 

ugh spot sampling, this instrument, 

by known as the ARCCO 100, will, 

Ois- over a period of seven days, accumu- 

etal late at a constant rate, a sample of 

be- gas to a final pressure at or near 100 

ced- psig from a sample source, the mini- 

. 

w tf ai with B R E A xX I T 
es ecuil , 
Ois- : A BREAXIT engineer — available at your 
peed request — makes on-the-lease tests of your emulsi- 
= fied oil and recommends the type and amount of 
ee BREAXIT to turn emulsions into pipe-line oil. 
sev- This on-the-spot test is an extra Humble serv- 
nsu- ice at no extra charge. Ask for a BREAXIT engineer 
pec- to test your emulsion; get more oil at lower cost 
se with BREAXIT. 
era- 
iia @ For complete details on BREAXIT, write: 
reat 


Sales Technical Service Division 
Humble Oil & Refining Co. 
P.O. Box 2180 Houston, Texas 





mum pressure of which is not less 
than 125 psig. When required, the 


Sd 
instrument can be furnished for a B C 
lower pressure sample. r e a x l 
The design of the ARCCO-Anu- 
bis continuous gas sampler is based is sold by 


on the principle that the maintenance 
of a constant rate of increase in gas 
pressure within a closed container | 
from zero to any selected maximums HUMBLE COIL GREFINING CO. 
pressure will result in a constant rate 
of flow of gas into the closed con- 
tainer. This constant rate of increase 
iN gas pressure into a gas sample 
container is accomplished by means 
of a specially designed regulation 
system, which is equipped with a 





m a precision drive mechanism so as to 
- ee obtain a constant and predetermined 
») 


\0-hp rate of increase in the outlet gas 
: pressure into the sample container, 





wer in 
regardless of the size of the cen. 
tainer. 
ng to A seven day recording chart is 
used to show the constant rate of in- 
oil crease in gas pressure from Gas 
ae Sampler into the gas sample con- 
ae nt pasa over a complete seven day 
riod. 
ticles American Recording Chart Com- 
_ pany, 3113 East Eleventh Street, 
of the Los Angeles 23, California, is the 
manufacturer. 
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(55) Geared-Head Unit Operates Well in Limited Space 


Bonney Forge and Tool Works, 
Allentown, Pennsylvania, has a new 
“4-to-1” geared-head wrench for 
heavy assembly and disassembly 
work requiring rotary effort of more 
than 200 ft-lb. An intermediate unit, 
the “X-4’ is designed for use with 
ratchets, torque wrenches, sockets, 
and attachments. Torque is produced 
through planetary gears. 

A small, rugged, compact unit, the 
Bonney X-4 is lightweight and port- 
able, ideal for work in close quarters. 


Yes, STOP THAT 


we're both engineers MRRCULCM Ty: marrnery am 


-but we specialize to [biieeuECUCEC LE 
= discharge 


LU RY : 


’ : and 
Pipeline Vibration 







BURGESS- MANNING 
SNUBBERS 


Just as you specialize in your field of plant 
design — power — or process, so we special- 
ize and qualify to analyze and correct your 
problems of noise and pulsation. Our ability 
to qualify is based on our knowledge of: 

1. the type of plant undertaken (petroleum, 
chemical, industrial or power plant); 

2. the science, cause and effect of problems 
of noise; 

3. the art of correcting the problem of noise, 
pulsation, etc. thru the adaptation of the 
Burgess-Manning Snubbing Principle, 
which has been thoroughly proved in 
many fields over many years. 

For many problems, Burgess-Manning Snub- 

bers are designed to integrally incorporate 


such plus features as air cleaning ... or 
spark arresting . . . or surge control ... or 
water separating .. . or heat recovery, etc. 
Your noise problems can. . . and will be 





Manning Snubber. Let us help you. 


Six case histories showing successful installations. 
CREE Your specific problem may be explained. Write 
today. 







BURGESS-MANNING COMPANY 


705 East Park Avenue, Libertyville, Illinois 
Dallas, Texas 


solved by using a dependable Burgess- 








It makes tightening of threaded parts 
to specific torque easy and accurate, 
the manufacturer states. Known 4- 
to-1 ratio permits its use as a multi- 
plier for torque wrenches. 

In tightening or loosening thread- 
ed parts, there is no dangerous snap 
or jarring action. Easily used in shop 
or field applications, the Bonney X- 
4 eliminates need for extra man- 
power. A mechanic can do his own 
job with less exertion, greater safety, 
and without damaging equipment. 

The new X-4 has a drop-forged, 
heat-treated chrome-moly steel head. 
All highly stressed parts (including 
detachable anchor bar) are made of 
specially heat-treated alloy steels— 
selected for maximum efficiency and 
strength. Head and shafts are sealed 
and lubricated for life. 


(116) Spin-Torque Chuck Has 
Special Jaws 
The new Spin-Torque Chuck with 
special rocking-wedge jaws. that 
tighten as torque is applied is an- 
nounced by Toledo Pipe Threading 





Machine ny et of Toledo, Ohio. 

A spin of the man-sized hand 
wheel closes the jaws quickly and 
smoothly. No hammering is neces- 
sary because the jaws pull up tight 


E- ] 0 For more information on products see Page E-25 THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 





und 
ona 
end 
cloc 
tatic 


clar 
up 

The 
jaw 
suc! 


the 
ger’ 
thre 
the 
cle 
stre 


(3: 


wr 
ligt 
as 

wre 
Be! 
too 
Re 


the 
spé 
Col 
sat 


for 
acc 
or 


to 

spi 
ag 
tre 
the 


as: 








arts 
ate, 
| 4- 
ilti- 


ad- 
nap 
hop 
p 
an- 
wn 
ety, 
nt. 

zed, 
ad, 
ling 
e of 


and 
aled 
is 


vith 
that 





hio. 
and 
and 
ces- 
ight 


955 








under normal hand pressure. Diag- 
onal serrations on the jaws eliminate 
end thrust slippage and permit either 
clockwise or counter-clockwise ro- 
tation. 

The Toledo Spin-Torque Chuck 
clamps rod or bolt stock from /% in. 
up and pipe or conduit % to 2 in. 
[he special inter-lock feature of the 
jaws enables the chuck to handle 
such a wide range of sizes. 

Jaws are set flush with the face of 
the chuck to prevent injury to fin- 
gers and to allow pipe fitters to 
thread pipe right up to the face of 
the chuck, itself. Featuring modern, 
clean design, the chuck combines 
strength with light weight. 


(32) Non-Sparking Wrenches 

Forged beryllium copper satety 
wrencnes—as much as 46 per cent 
lignter than previous cast models and 
as strong as some high-graae steel 
wrenches—have been aaded to the 
Beryico line of non-sparking safety 
toois by The Beryllium Corporation, 
Reading, Pennsyivania. 

The new open-end wrenches are 
the first of a series of forged non- 
sparking tools to be produced by the 
company. Up to now most Berylco 
safety tools have been cast. 

The satety wrenches are intended 
for use in hazardous locations where 
accidental sparks might result in fire 
or explosion. 

Beryllium copper has been proved 
to be an ideal material for these non- 
sparking tool applications since it is 
age hardenable. It can be heat- 
treated to a much greater strength 
than other copper base materials that 
also pass insurance company spark 
tests, the manufacturer states. 

The switch from castings to forg- 
ings now adds the additional 
strength-giving properties of a 
wrought structure. This accounts for 
the compactness and service features 
of the new wrenches. 

Compared to the cast product, the 
forged wrenches are slimmer and 
stronger. In fact, section thickness 
—as well as torque values—are on a 
par with high grade steel tools, it is 
asserted. 

Reduced section means reduced 
weight—a great advantage in the 
larger opening sizes. The largest 
size Berylco cast wrench weighs 37 
ounces. The comparable forged 
wrench weighs only 19.75 ounces— 
a reduction of more than 46 per cent. 








20 Bell Holes Like This in One Day 
with a SHERMAN POWER DIGGER! 


“Pay for themselves faster than most of our other equipment!” 
That’s what R. Mannino & Sons, Westfield, New Jersey general 
contractors say about their Sherman Power Diggers. 

A typical Mannino job was for the local gas company. 
Replacement of clamps and seals on gas mains required digging 
a series of bell holes. The Sherman Power Digger reduced 
digging time for the average bell hole to about fifteen or twenty 
minutes, making it possible to replace as many as twenty 


clamps a day. 


If you now excavate by hand, or if your heavier equipment 
cannot work in tight spots, you, too, will find the versatile 
Sherman Power Digger practical and profitable. It’s compact, 
flexible, fast, easy to operate. It digs in a fraction of the time and 
cost of manual labor—as deep as 10’ below grade in mud, 
hard-pan, shale, oiled roads, blacktop and stony ground. 

Initial cost of the Sherman Power Digger is surprisingly 
low, maintenance simple and inexpensive. Write today for 
the whole story. Ask for Bulletin No. 1615. 


Designed, Engineered and 
Manufactured Jointly by 
SHERMAN PRODUCTS, Inc. 
Royal Oak, Michigan 
WAIN-ROY CORPORATION 
Hubbardston, Mass. 
es 
Patent No. 2,303,852 
Other patents pending 
© SHERMAN PRODUCTS INC., 1954 
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PRODUCTS, 
ROYAL OAK, MICHIGAN 
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(21) Rubber-Tired, rptnateage J ey Crane 
A self-propelled, one-man oper- 5 
ated, rubber-tired, utility crane has 
been introduced by Link-belt Speed- 
er Corporation, Cedar Rapids, Iowa. 
The manufacturer states that the 
machine, with true power hydraulic 
control, offers advantages previously 
unknown to utility cranes. Desig- 
nated as the UC-68, with 15-tons 
lifting capacity, crane is an addition 
to line of Link-Belt Speeder crawler 
and rubber-tired shovel-cranes. 
The crane is specially designed 
for mobile work in industrial plants, 


YOU ARE 


Rocky Mountain, Williston, Mid-Continent or South- 
west . .. wherever you are, Frontier delivers your 


basic chemicals . . . on schedule. Frontier quality 
meets your specifications . . . and Frontier truck- 
trailer and tank-car service delivers the goods. 


GEARED TO SERVE THE OIL INDUSTRY WITH 
CAUSTIC SODA 


LIQUID, FLAKE, SOLID 


MURIATIC ACID 


99% PURE SALT 


FINE GRAIN FOR DRILLING MUD 
BRIQUETTE FOR PROCESS USE 


CHLORINE 





DIVISION OF UNION CHEMICAL & MATERIALS CORP. 


GENERAL OFFICES 
WICHITA, KANSAS 


WICHITA, KANSAS_/ DENVER CITY, TEXAS 7 DUMAS, TEXAS 7 MIDLAND, TEXAS | 


E-12 


For more information on products see Page E-25 











public utility plants, refineries, pulp 
and paper operations, and related 
fields, as well as innumerable con- 
struction, erection, railroad, and 
municipal operations. It works 
equally well with crane, clamshell, 
dragline, lifting magnet, shovel or 
hoe attachments. 

Like all machines now built by 
this manufacturer, the UC-68 fea- 
tures Speed-o-Matic—the true pow- 
er hydraulic control system. Vari- 
able hydraulic pressure acts directly 
on the clutch. There’s no mechani- 
cal linkage, and because clutches are 
self compensating for heat and nor- 
mal lining wear, frequent precision 
clutch adjustments are unnecessary. 

An independent rigid boom hoist 
provides a power controlled boom. 

With antifriction bearings, splined 
shafts and precision machined sur- 
faces in use throughout the upper 
machinery, the UC-68 is said to con- 
vert a greater percentage of its rated 
horsepower into actual line pull or 
digging power. 

The crane’s upper machinery rides 
on eight, precision machined, coni- 
cal hook rollers that not only mini- 
mize wear, but also eliminate center 
pin up-pull. 

The UC-68 is powered by gaso- 
line engine equipped with a torque 
converter. The two-speed travel gear 
arrangement in the revolving upper, 
provides two travel speed ranges in 
either direction. This, in combina- 
tion with the torque converter, as- 
sures a perfect balance of power and 
speeds for a wide range of travel con- 
ditions. In low, it provides speeds up 
to 3.2 mph, in high, up to 7 mph. 
Machine is equipped with four-wheel 
brakes, which are equally effective 
regardless of direction machine is 
traveling, and a parking brake. 
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(39) Chemical Inhibitor Prevents 
Corrosion in Tanks, Bunkers 
The Tretolite Company division 
of the Petrolite Corporation now is 
offering a new 
chemical inhibitor 
for prevention of 
rust and corrosion 
in metal tanks and 
bunkers used for 
the transportation 
of hydrocarbons 
and other oily 
materials. It is 
especially suitable 
for use in oil tank- 
ers and similar oil 
transportation fa- 
cilities. This liquid material, Korid 
Metal Conditioner, is applied in a 
water solution to the walls of a hold 
or tank. Usually the metal surface is 
given three washes with this aqueous 
solution to insure suitable protection. 
Korid has been thoroughly tested in 
the Petrolite research laboratories, 
and has been used commercially for 
a number of years in various appli- 
cations. 


This commercial usage has dem- 
onstrated that solvents and light 
colored products such as methanol, 
butynol, xylol, toluol, and gasoline 
arrive at their destination or remain 
in storage with no color deterioration 
after transportation in tanks treated 
with Korid Metal Conditioner. Ex- 
perience also has shown that Korid- 
treated holds are more easily cleaned 
after transporting “dirty” cargos 
such as crude oil, tallow, cottonseed 
oil, and similar materials. 

Korid Metal Conditioner has no 
effect on the liquid being stored or 
transported. Its action is solely on 
the surfaces of the container. The 
steel is passivated so that oxidation 
or corrosion is resisted. As no oxides 
or sulfides are formed by the cor- 
tosive liquids, physical and chemi- 
cal properties of the cargo remain 
constant. This absence of color 
change in “white” cargo is especially 
important. 

The conditioner protects the por- 
tion of the tank in contact with liquid 
material, and also affords protection 
to the vaper space above the liquid 
level. Quicker cleaning of tanks, 
product stability, longer time in serv- 
ice and prolonged life of tankage are 
some of the advantages commercially 
demonstrated by the use of Korid 
Metal Conditioner, the manufac- 
turer states. 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM #4691 





Type R2R Process Pump 























Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. 
By first removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping. 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





4040H 
Close Coupled Centrifugal Pump 





4043 AA 
Pedestal Mounted Centrifugal Pump 





ump 


ESTABLISHED {869 


§ DEAN BROTHERS PUMPS /N. 


/NDIANAPOLIS /ND. 
’ J2I W TENTH ST. 






3510 

Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 


3833 


Horizontal, Duplex, Double Acting 
Side Pot, Piston Type, Oil Bath 
Power Pump 





Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 





~ Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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(206) Sight Flow Indicators 
For Viewing Liquid Flow 
Jerguson Gage and Valve Com- 
pany, 80 Fellsway, Somerville, Mas- 
sachusetts, announces a new and 
complete line of top quality, depend- 
able sight flow indicators. These sight 
flow indicators, for viewing liquid 
flow, can easily and inexpensively be 
installed in any new or existing pipe 
line %-in to 2-in. N.P.T. 
Jerguson Sight Flow Indicators 
are available in Transparent two- 
window and one-window, and Reflex 


one-window types. Visibility of liquid 
flow is improved in Jerguson Sight 
Flow Indicators by obtaining turbu- 
lence through the interrupted bore 
of the fitting. Several types of indi- 
cating vanes may also be furnished, 
according to variable conditions of 
rate of flow and viscosity of liquid. 
These are installed within the cham- 
ber and show the flow or absence of 
flow by movement when liquid is 
flowing. The Reflex type flow indi- 
cator is used where the main objec- 
tive is to show only whether or not 


\ 
Cent ury f) 


4 
y| 
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there is liquid in the line. When liquid 
is flowing the glass will show black. 
due to the specially designed pris. 
matic window; when the line jg 
empty the glass will show a silver. 
white color. 

Jerguson Solid Wedge Type Illum- 
inators, which give an even diffusion 





of light over the entire area of the 
glass, are available for use with these 
flow indicators. Two models: Explo- 
sion-Proof (Underwriters’ Labora- 
tories Approved) and Standard. In 
addition to the standard carbon steel 
construction, Jerguson Sight Flow 
Indicators are available in a wide 
variety of special stainless steels and 
other metals, as well as with linings 
of lead, phenol and rubber. Other 
special construction includes Haveg 
chambers and Non-Frosting models 
for low temperature work. 

Pressure-temperature ratings vary 
from 2000 psi at 100 F to 600 psi at 
1000 F in transparent double win- 
dow types, and up to 3000 psi at 100 
F or 1000 psi at 1000 F in the single 
window or reflex window types. 
Higher rated indicators are available 
on special order. 

The illustration shows typical sight 
flow indicators. Reading from top to 
bottom, they are: Transparent two- 
window type for 2-in., 1'4-in., %4- 
in., ¥2-in.; Reflex type shown on 
142-in. pipe. 
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(50) Brake Fluid Device 

An inexpensive brake fluid dis- 
penser-bleeder unit that can be op- 
erated by one man, is portable, and 
requires no air hose connection is 
being offered by the Du Pont Com- 
pany’s No. “7” products division, 
Wilmington, Delaware. 

The unit makes it possible to fill 
master cylinders, flush, and bleed 


r= 


OU POND 
N° 7 BRAKE FLUID 


DISPENSER 
6 
BLEEDER 





hydraulic lines simultaneously. It is 
equipped with a patented four-way 
bleeder plug that fits most master 
cylinders. No aeration or fluid con- 
tamination is possible. 

Demand for a low-cost, fast, and 
easy brake fluid device of this kind 
has grown rapidly, according to Du 
Pont automotive suppliers, who have 
exclusive distribution for the dispen- 
ser-bleeder. This is due largely to 
emphasis by highway safety organi- 
zations and automotive authorities 
on the need for careful attention to 
the quality of brake fluids used, con- 
dition of the braking system, and the 
advisability of annual flushing and 
refilling. 


(40) New Method Developed 
For Sizing Control Valves 

A control valve or a regulator is 
a variable orifice. Its function is to 
create variable resistances in a flow 
system and hence establish and main- 
tain the desired control setting 
(whether pressure, temperature, 
flowrate, or liquid level) of the sys- 
tm. Accurate sizing of control 
valves is essential for the attainment 
of good system control, economic 
maintenance, and minimum initial 
costs. 

Black, Sivalls and Bryson, Inc., 
7500 East Twelfth Street, Kansas 
City 26, Missouri, has therefore de- 
veloped a new method for sizing con- 
(trols, which is incorporated in the 








| 
| 






Flood 
water 
often 
carries 


@ All too often, flood water takes with it into the earth the means 
of its own strangulation —the invisible handcuffs which will grad- 
ually but surely slow or halt the drive. In nearly every part of the 
oil country, the experience of many water flood projects proves 
that this is not theory but crippling fact. 


@ Settling, sedimentation and conventional filtration only par- 
tially remove from the injection water the algae, bacteria (parti- 
cularly the sulfate-reducing bacteria) and some of the precipitants 
which have been identified as major causes of formation plugging. 
But diatomite filtration unlocks the “handcuffs” from injection 
water, because its “sharp” filtration traps and removes even 
bacteria and other colloidal solids. The trouble-free experience of 
many flood projects now using diatomite filtration is convincing 
evidence of its effectiveness, particularly in the cases where diato- 
mite-filtration flood projects are operating close to other projects 
which use conventional clarification methods and whose injection 
pressures continue to rise, month after month. 








@ Other advantages of diatomite filtration 
are the smaller space requirements (about 
1/5 that of sand filter systems), the lower 
installation costs, and the mobility of 
diatomite systems, some of which are 
completely unitized. 

For more complete information, write 
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GREAT LAKES CARBON CORP., 612 S. FLOWER ST., LOS ANGELES 17, CALIF 
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new “BS&B Controls Sizing Man- 


permits the user to apply appropri- flow of compressible fluids have (1 
ual.” The new method utilizes two ate swage resistances in accordance been fully considered in the sizing T 
basic “tools”: The Size-O-Graph, to with the actual types and sizes of re- procedures. Thousands of tests with blin 
determine what the valve must do, _ duced fittings that are to be installed air, gas, and steam substantiated the wil 
and CV Ratings, to determine what __ with the control valve. This practice correlation of the BS&B gas and ," 1 
the valve will do. frees the user from the burden of steam flow equations within 3 per vate 
The control valve flow coefficients adjusting the differences of reducing cent of the water test data. Ample rais 
(Cv) as tabulated in the flow coeffi- manifold losses between the actual reference charts and tables necessary bod 
cient tables of the BS&B Controls field installation and the fest set-up. for the sizing of control valves are cor 
Sizing Manual were determined The BS&B gas and steam flow provided in the subject manual to re. z 
from actual flow tests with water as equations are derived from known duce computation burden and assure 


the flowing medium. The valve re- 
sistances were determined between 
the facings of the control valves. The 
exclusion of reducing manifold losses 


laws of thermodynamics and fluid 
flow principles. The kinetic energy 
changes and critical flow phenome- 
non that are normally present in the 


Here is a Simple, Dependable, 
Safe Plug Valve Operator 


Two cylinders working in tandem transmit 
smooth, constant torque to valve lever. No 
possibility of overtravel. 






Easily and quickly 
installed on new 
valves or valves in 
service without dis- 
assembling or modi- 
fying valve. 


Cylinder-type operator. 
Straight line action. Only 
one moving part. Means less 
maintenance. 





Lever operated. Means 
greater mechanical ad- 
vantage. Readily acces- 
sible for hand operation. 


Mounted directly on valve. No strain on vaive 
or stem. No special manifolds necessary. 











sizing accuracies. 
(88) Stem Temperature Control 

The Mercoid Type DA-435 two- 
stage remote stem temperature con- 
trol will accomplish any of the fol- 
lowing operations: 

1. Close one alarm circuit at high 
temperature and another at low 
temperature with both circuits open 
over operating range. 

2. As an electrical interlock to 
open one circuit as temperature rises 








& 





> | 





above and the second circuit as the 
temperature drops below the set op- 





shit 
erating range. 
. me 
3. To provide two-stage control ii 
by opening or closing one circuit on of 
VA LVE ACTUA TORS a rise in temperature and a second cif 
| circuit on a further rise in tempera- ale 
Ledeen Valve Actuators have no rotating motors, gears, | ture. vic 
j bearings, clutches or other fast-moving parts. They are This control has a single remote : 
ee straight-line, cylinder-type operators — simple, highly efficient stem temperature sensing bulb that Ve 
Ee and easy to control. Operated by high or low pressure, operates two independently adjust- has 
: air, gas, oil or water. Suitable for automatic safety able Mercoid magnetic mercury pa 
vr shut-off installations, blow-downs, instrument switches. The adjustments are ex- 
control and numerous other proved applications. ternal and the temperature at which (4 
each switch operates is clearly shown 
saa as. on a calibrated dial. 
Write for Bulletin 3020 The upper pointer “U” (see illus- tec 
Mi lb ON aca tration) indicates the operating ter 
point of the high circuit and the lig 
’ Dideen Mpg G. lower pointer “L” indicates the op- fa 
VALVES © CYLINDERS : ; erating point of the low circuit. The its 
baage Perse 1608 San Pedro St. difference between the two pointers pl. 
e 4 indicates the temperature change be- 
ee Los Angeles 15m [; tween the pan of the magnetic ek 
NE PEE PIL TET switches “A” and “B.” In 
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have (115) Gate Valve Line Blind power-control package, and an in- as low-level warning indicator or as 
izing The Greenwood gate valve line  terconnecting cable. Control unitcan a high-level cut-off switch when 
with blind has no bolts to loosen and re- & obtained in either explosion-proof = ““tanking up,” (2) to sequence liquid 
d the quires no lifting of plates on the part vapor-proof models. Multiple from one tank to another when pre- 
and of the operator. Operating on the probe types are available for “auto- determined levels are reached, and 
} per gate valve principle, the rising stem mation” applications in which sev- (3) merely to indicate presence or 
mple raises the blind plate from the valve eral chain operations are required to absence of liquid. Unit will operate 
sary body, into line with a machined car- be automatic. . visual or aural alarms, control 
$ are ‘ier track incorporated in the top of Inasmuch as the sensing element pumps, valves, or motors in response 
0 Te- the valve yoke. Here the blind plate has no moving parts, it is not sub- to change in liquid level. The sens 
ssure " , ject to wear, clogging, corrosion, ing unit has effectively functioned in 
vibration, or shock. No electrical oil, water, liquid oxygen, gasoline, 

ntrol contact is made with the liquid. and several other types of fluid. A 
two- Applications for this unit have model is now being developed that 
con- thus far included (1) In fuel — will operate in fuming nitric acid. 
> fol- ee 7 

high a ounein 

low - ing 
open - Specially resis ed Model TFPD 
*k to ) iP 

rises | | . f 
: OIL WELL Pl ue MPING ‘ENGINE 


with © 

HIGH 
MOMENTUM 

FACTOR 





merely slides off the stem onto the 2-cylinder, 3%" x 
carrier track, and the other blind or 3%", 53.9 Cu. In. 
spectacle plate is then slid on to the a ea te = 
valve stem and lowered into posi- 2200 RPM. 
tion. 
This line blind is positive as a 
shut-off because it has metal-to- Here’s an engine custom-built for the specific job of pumping oil 
ilk metal seats. “O” rings, the sealing pe — es to yaien-as the ng ay ap Power that 
I medium, are specially compounded angs on and keeps slugging away even when the pumping load 
it on dt mainte nubian ty aenet ek ene- may vary from zero to maximum ata rate of 10 to 25 times a minute. 
cond stag : : P A built-in HIGH MOMENTUM FACTOR is secured through the 
cific requirements of industry. Spe- ; - : 
pera- si cninateanatial ian oak tne. use of multiple flywheels — with the standard cooling flywheel at 
—~ a — : P the cranking end of the engine and an extra-heavy 80-lb. flywheel at 
mote vided to retain the “O” ring. — the takeoff end. This design nearly triples the Momentum Factor 
. that Greenwood Valve Division of which is of such vital importance on oil well pumping installations. 
djust- Vernon Tool Company, Ltd., Al- In addition, an oversize heavy-duty industrial dry type clutch is 
reury hambra, California, is the manufac- furnished as standard equipment to assure long clutch life under 
ae turer. the terrific shock and fluctuating load conditions of oil well pump- 
hich (47) El : . ing. AIR-COOLING does away with cooling problems and features 
wn ) Electronic Device Senses such as Stellite exhaust valves and valve seat inserts, positive type 
hown Presence of Liquids valve rotators, replaceable valve guides, low oil cutoff switch and 
A new liquid-sensing unit that de- high temperature safety switch assure long engine life and lowest 
illus- tects presence of liquid in four- cost maintenance. 
rating tenths of a second and absence of Write for detailed specifications sheet today. This is the engine 
d the liquid in five seconds is being manu- you have been waiting for! 
e Op- factured by Air Associates, Inc., at 





. The its Orange, New Jersey electronics WISCONSIN MOTOR WRITE T0 HARLEY SALES CO. 


i 19 SOUTH MAIN STREET @ TULSA, OKLAHOMA 
inters plant. ; Corporation 3420 MGTINEY AVENUE © WOUSTON, TEXAS 
ve be- The complete unit consists of an RRM WUE Oe TC -UU REM oN oN REECE 205 SOUTH MAIN STREET © wricHITA, KANSAS 
genetic electrically powered probe contain- World's Largest Builders of Heavy-Duty Air-Cooled Engines a ae eee foe eave 





ENGINES AND ALL TYPES OF UTILITY UNITS 





Ing a tiny thermistor, a compact 
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(53) Coupling Utilizes Modified Principle A new type coupling is now avai. J (2¢ 
— , able from stock that utilizes a modi. 
. fied collet principle for instant lock. y 















ing and unlocking. The coupling tior 
























when engaged is free to swivel ye tior 
has 80 per cent of the plug shoulde bin 
in complete contact with the collet Th 
fingers. No 
This new design has been in cop. Ne 
stant service during two years of test- the 
ing on pneumatic and fluid applica. an 
tions. Light weight, smaller diameter. it t 
fool-proof engagement even under 
adverse conditions are some of the ac 
features of the equipment. ma 
Stock couplings are immediate} ste 
available in single valve construction, bri 
as illustrated, with many styles of tyt 
threaded ends and hose attachments Inc 
| to choose from. Double valve and ass 
| straight through couplers are avail- of 
| able on special order. rot 
| R. S. Corcoran Company, P. 0. 
| Box 1404, Joliet, Illinois, is the man- ol: 
wit | ufacturer. do 
th 
a surtace-active | (87) Miniaturized Throttle le\ 
| a Valve TI 
, agent for use in | The 6 in. high automatic dia- rai 
51 water=-block removal phragm control valve shown here ce 
= has been added to the “Bantam” line fo 
g I Aquaness has developed PR-277 to of valves. A truly miniaturized throt- | 
I stimulate well production by re- tling valve, weighing 3’ Ib, it will in 
| moving water blocks and solving provide low hysteresis and instan- la 
4, , problems caused by water. st 
a ; Recently, seven poor producing ti 
wells were treated with PR-277. cu 
Only 196 gallons of this chemical W 
were used, resulting in a total daily re 
oil production increase of 165 A 
barrels. bi 
The added daily production Pt 
paid for the total chemical cost in Pi 
- slightly over two days’ production Cl 
‘ane at the increased production rate. ( 
és OTHER AQUANESS PRODUCTS INCLUDE: 
AFTER @ Chemical compounds for petroleum v 
dehydrating and desalting 
PR-277 removes water blecks by @ Nonionic surface active chemicals 
lowering the oil-water interfacial @ Corrosion inhibitors 
tension which causes the water 
droplets to lose their rigidity and @ Scale compounds | 
ee Se @ Bactericides taneous response on service up to 
Sf? 1000 psi at 350 F over a 3 to 15 psi 
A control air range. 
eee f | ess All materials and construction I 
01720204 LOW consistent with control valve spe 
2005 Quitman, Houston, Texas @ Telephone CA 8-6697 cifications, inchading stainless sted t 
i ee lL a ee eee standard. 
1 Gentlemen: Please send me additional information on PR-277. : The valve shown has five sizes of 
1 ; | linear, equal percentage or quick | 
1 Name Firm ! | opening plugs, 3/16 in. and below. 
; adiiet oe sie PE-2 : George W. Dahl Company, 430 
Oe ee ee a a a a a ee = - ~~ ===! | High Street, Bristol, Rhode Island. : 
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(24) Turbine Oil Oxidation 
Bath 

An improved turbine oil oxida- 
tion bath, for determining the oxida- 
tion inhibitor life of inhibited tur- 
bine oils, has been introduced by 
The Emil Greiner Company, 20-26 
North Moore Street, New York 13, 
New York. To test an oil sample, 
the bath utilizes water, oxygen and 
an iron-copper catalyst, and subjects 
it to a temperature of 95 C + 0.2 C. 

Twelve oxidation test cells are 
accommodated in the bath, which is 
made of corrosion resistant stainless 
steel. Its flowmeters, made of pyrex 
brand glass, are of the “flow-rater” 
type. The floats are of stainless steel. 
Individual needle flow control valves 
assure a rate of flow to each test cell 
of three liters of oxygen for mush- 
room type condensers. 

Tempered polished “Tuf-flex” 
plate glass is used for the bath’s win- 
dow. Two fluorescent lamps permit 
the operator to determine the sample 
level without removing the cells. 
They also permit him to view the 
rate of oxidation. A stainless steel 
centrifugal pump accomplishes uni- 
form stirring without turbulence. 

All of the heater circuits in this 
improved oxidation bath are of the 
latest type. There are lo-lag stainless 
steel heaters, and used in conjunc- 
tion with them is a sensitive mer- 
cury-in-glass-type thermo-regulator, 
which operates a mercury plunger 
relay on the intermittent heat circuit. 
Another bank of heaters quickly 
brings the bath up to operating tem- 
perature. Continuous heat input is 
permitted by an additional heater 
circuit. 


(48) Rotating Wheel Indicator 

The Ernst Fig. E-1810 rotating 
wheel indicator, shown here, is the 
most recent 
development 
of the Ernst 
Water Col- 
umn and Gage 
Company, 
Livingston, 
New Jersey. The equipment is con- 
structed so that liquid flowing 
through it is visible. The wheel ro- 
tates and gives an indication of the 
volume of the liquid being measured. 





(33) Pressure Operated CO. 
Fire Extinguishing Systems 
A completely new, pressure-oper- 
ated, carbon dioxide fire extinguish- 
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ing system has been announced by 
Walter Kidde and Company, Inc. 

The highly flexible system oper- 
ates on a_ rate-of-temperature-rise 
principle and employs carbon diox- 
ide under pressure of 850 psi both 
for its power and as its fire extin- 
guishing agent. This means that the 
apparatus is entirely self-contained 
and requires no outside power 
source. 

If a fire occurs in a Class B or C 
hazard (flammable liquid or electri- 
cal equipment), the rapidly rising 
heat increases air pressure within one 
or more small heat actuators 
mounted throughout the hazard area. 
This increased pressure is transmit- 
ted through small diameter copper 
tubing to master pneumatic control 
heads mounted on two of the carbon 
dioxide storage cvlinders. This im- 
pulse triggers the control heads thus 
releasing the pressurized carhon di- 
oxide in these two cvlinders. This gas 
rushes from its containers and enters 
manifold niping to which other car- 
bon dioxide cvlinders are connected 
and opens the pressure-onerated 
valves of these other cvlinders re- 
leasing their sas. The total charge 
then is routed throuch nining to the 
fire area where it discharges from 
Multiiet nozzles. 
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— STOP INSECT BITES! @™ 
NRPREVENT DISEASE & INFECTIONS 


‘TICKS 
= OFF 


More Than A Repellent 


SAFE! FAST! Keeps away 
Chiggers, Ticks, Mos- 
quitoes, Flies. A few sec- 
ond spray protects you 
all day! 

12 Oz. Bombs 





De you know that biting ticks trans- 
mit to humans twice the number of 
tularemia cases than handling or 
skinning of rabbits. 


Distributed by 
MINE SAFETY APPLIANCES CO. 
201 North Braddock Avenue 
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76 Branch Offices in the United States = 
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ASK 
THE 
ROUSTABOUT 


Good pipe tools mean 
longer service life and 

greater satisfaction on 
every job. Toledo uncon- 

ditionally guarantees 

every pipe wrench it 
makes . . . your assurance 
of maximum service at 

lowest cost. 

Single spring action gives 
quicker, easier setting on 
pipe surfaces. Replaceable 

jaws in every size from 
6” to 48”. Your supplier 
knows and stocks Toledo 
pipe wrenches, pipe cutters, 
pipe threaders and power 

machines. Next time 

try Toledo. 


THE TOLEDO 
|PIPE THREADING MACHINE — 
COMPANY a 


BUILDERS OF THE WORLD'S FINEST PIPE TOOLS 








PIPE THREADERS + PIPE WRENCHES + PIPE MACHINES 
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Young Radiator Company HC* Cooler and Condenser. 


utility cools compressed gas 
with YOUNG atmospheric radiators 


@ Southwest Natural Gas Company, Ada, Okla- 
homa, uses Young Radiator Company HC* 
Horizontal Core Cooler to cool compressed gas 
stored underground during the summer. Gas is 
withdrawn during the peak winter loads to sup- 
plement pipeline capacity into the City of Ada 
and nearby points. 

Cooling is necessary because higher tempera- 
tures are detrimental to the porosity of the for- 
mation underground intowhich the gas is stored. 

In addition compressors inside the building 
are equipped with Young Radiator Company 
“Mono-Weld” Jacket Water Coolers. 

These efficient ““HC” Units are also used for 
cooling water, oil and other gases and for con- 
densing steam and vapors. Cooling cores are 
available in plate fin, Monofin or spiral fin con- 
struction for any operating pressure. See your 
nearest Young representative for full details on 
“HC” units or write the Young Radiator Com- 
pany, Dept. 215-G, Racine, Wisconsin. 

*HC is a Young Radiator Company trademark. 


WRITE FOR FREE 


EXCHANGER CATAL 


Send for your new Catalog No. 


Radiator Company Type “F”’ 
Tube Bundle Heat Exchangers. 





CATALOG NO. 1254 


NEW 12-PAGE HEAT 


OG 


1254 


containing complete data on Young 


Fixed 


RADIATOR COMPANY 








WISCONSIN 


Youn 


Cutcdilie. HEAT TRANSFER ENGINEERS FOR INDUS 


Heat Tronsfer Products for Automotive, 
Aviation and Industrial Applications. 


RACINE, 


for Home and Industry. 


TRY 


Heating, Cooling, Air Conditioning Products 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois 
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BEFORE 


AFTER descaling with 
Oakite Compound No. 32 


DON’T ROD OUT SCALE 


—Dissolve It! 


OAKITE COMPOUND No. 32 did all the work 
on this pipe—did it better, faster, far more safely 
than any mechanical method could have done it. 


This liquid acidic material dissolves scale and rust 
as it circulates—often makes dismantling of equip- 
ment unnecessary. Removes all deposits—flows 
into areas inaccessible to rod and drill. Does not 
affect sound metal surfaces—does. not change diam. 
eter of tubes and piping. 


Use Oakite Compound No. 32 to descale heat 
exchangers, diesel water-cooling systems, fraction- 
ating and absorption towers—to derust valves, 
fittings, steel shaft casings, chains, etc. 









FREE BOOKLET tells all about 
it. Ask your local Oakite Tech- 
nical Service Representative. Or 
mail the coupon—today! 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


Rd es “EANing 
ct 


_OAKITE, 


. 

OAKITE PRODUCTS, INC. areas. auaa | 
44C Rector St.,N.Y.6,N. Y. 
without obligation, 4 copy © 


e, ” 
Please send m Scale and Rust. 
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(44) Development in Extended Surface Heat Transfer 


Monofin is the latest and most 


modern development in extended 
surface heat transfer from a fluid in- 
side the tube to air outside the tube, 
says the manufacturer, Young Radi- 
ator Company, Racine, Wisconsin. 


Monofin has a positive mechanical 





Monofin makes use of positive mechanical bond to extend heat transfer. 





. utilizing a 
wide range of 
materials in the 
solving of normal 
or special operat- 
ing problems — 
where Metallic 
Packings are 
needed. 


France Makes Them! 





Write for Com- 
plete Information 





FRANCE PACKING COMPANY 





9926 Bustleton Ave., Philadelphia 15, Pa. | 
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bond between tube and fin. This type 
bond has been in successful use for 
20 or more years, but its application 
to individually finned tube is new. 
This is the most practical method ot 
using aluminum fins on a copper al- 
loy tube, it is asserted. There is no 


solder between tube and fin to slow 
up the heat transfer and the fins re 
main tight on the tubes after many 
cycles of hot and cold. 

The manufacturer claims: 

Monofin offers more extended 
surface than tubes with helical fins 
Contact surface between tube and 
fin and is much greater than with 
wrapped on helical fins and the fin 
stay tight without solder interference 

Monofin straight line fins have less 
resistance to air flow with lower fan 
horsepower required; and with less 
fouling of the fins due to turbulence 
It can be used with any tubing metal 
without braze, solder, or extrusion 
problems. 

A Monofin collar adds more 
“bursting strength” to the tube, much 
as a fish pole is strengthened by 
wrapping. The collar completely en 
cases the tube, protecting it from in 
juries due to impingement and at 
mospheric corrosion. 

The product is made in tube sizes 
of 4%, ¥%, %, and 1 in. OD. It i: 
made with tubes of steel, copper 
aluminum, admiralty metal, brass 
cupro-nickel, etc.; and with alumi 
num or copper fins. 











‘PARAFFIN 
PROBLEM? 


a i 


HOLDS PARAFFIN 
IN SUSPENSION 
from 


FORMATION to REFINERY 


SAVE ON COSTLY 
REMOVAL METHODS 
BRAKESOL is ECONOMICAL, prevents 
or removes paraffin from the tubing, 
flow lines, tank bottoms and pipe 
lines. Effective on both asphalt and 

mixed base paraffin. 

BRAKESOL is SAFE and easy to use. 
Your paraffin problems analyzed with- 
out obligation by our Sales Engineers. 
Contact your local supply store. 


WRITE for FREE Descriptive Folder 





BRAKESOL, Inc. 


P.O. Box 9506 Okla. City, Okla. 
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GOING FISHING? .. CALL YOUR FRIEND! 


® Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools ® Drill Pipe 

® Blow Out Preventers ® Rentals 

© Complete Oil Field Machine Shop 


SPANG ROPE KNIFE 


KCME’S McAFEE SWIVEL 


OKLAHOMA CITY 
Phene MElrese 7-2426 
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RELIABLE FLUID MIXING in PROCESSING 
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Eastern’s Mixers are designed to meet 
the needs of today’s chemical and in- 
dustrial processes. Many types are avail- 
able to satisfy all conditions of fluid 
consistencies and tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and _ construction 
materials. Motors with various voltage 
ratings and enclosures are also furnished. 


PORTABLE MIXERS 

Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are 
available in motor ratings from 1/20 to 
5 H.P. Also available are special speeds, 
variable speeds, as well as air driven 
models. 


TOP AND SIDE ENTERING 


Series A, extra heavy duty for large 
tanks, are available in side entering units 
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only within a range of 5-30 H.P. with 
standard speeds of 280, 420, and 1150 
R.P.M. 


Series C, for average tank capacities, are 
available in sizes of % to 10 HP. at 
these standard speeds: 1725 R.P.M. (up 
to 5 H.P.); 1140 R.P.M. (up to 10 H.P.); 
420 R.P.M. (up to 742 H.P.); 280 R.P.M. 
(up to 5 H.P.). Available in both hori- 
zontal and vertical models. 


Eastern’s Top and Bottom Entering Tur- 
bine Mixers find particular application 
where liquid blending requires gentle, yet 
thorough agitation. 


Models are available in sizes from % to 
40 H.P. Standard speeds are 56, 68, 84, 
100, 125, 155 R.P.M. 


For 3 bulletins 
covering Eastern 
Mixers, request 
Catalog Series 25. 


INDUSTRIES, INC. 
Mixer Division 
Regent St., 
Norwalk, Conn. 
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(42) Stainless Steel Unions 

Petro 304 ELC and Petro 316 
ELC stainless steel unions are hot 
forged from stainless steel bars, pre- 
cision machined to accurate finishes 
and dimensions. Manufacturer is 
Clayton Mark & Co. 

‘tne extra heavy ends are octagon 
in shape and tapped per American 
standard B 2-1 1945 (for tapered 
pipe threads ). 

the stainless steel seats form a 
seat design of a 45-deg cone to a ball 
seat on the male end. The female 
seat is cold rolled under heavy pres- 
sure to refine the grain structure of 
the steel and maintain a difference 
in hardness between the male and 
female seats. 

Temperature ratings range from 
minus 325 F to plus 1000 F. 

Pressure ratings range from a 
vacuum to 3000 psi cold working 
pressure and 900 psi steam working 
pressure. 

“Petro” Dual is the trade name 
for unions made with stainless steel 
ends and carbon steel nuts. The nut 
threads are rust-proofed, spark- 
proofed and permanently lubricated 
with Udylite Cadmium. 

“Petro” 304 ELC, and “Petro” 
316 ELC unions are recommended 
by the manufacturer for use on all 
processing where stainless steel is re- 
quired. “Petro” Dual unions are 
for all services where atmospheric 
corrosion is not a problem. 


(54) Special Valve Designed for 
Hazardous Applications 

The Ultravalve, incorporating all 
the features of special valves used on 
; ee the most hazard- 

ous applications, 

has now been 

made the Stand- 

ard 1000 Series of 

the Hammel-Dahl 

control valve line. 

Inexpensive in 

steel for general 

purpose use, it is 

particularly eco- 

' nomical in alloy 

construction because its unique body 
design requires minimum material. 
Three body styles are offered: 

Offset, angle, or in-line. Illustrated 

here is the offset body design, which 

provides the complete self-drainabil- 

ity that is essential where toxic or 

corrosive substances are handled. 

In such hazardous service the Ultra- 

Valve design doubly insures against 

stem leakage, it is stated. A Bellows 
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Seal welded to the stem is supple- 
mented by the standard Dahl Seal 
in the bonnet. Bellows Seals of stain- 
less steel, monel, nickel, or Hastel- 
loy are available, and their location 
in the neck of the body holds valve 
height to a minimum. A comparison 
of the overall dimensions of the 
Ultravalve with a conventional globe 
valve gives concrete evidence of its 
compact size: 2-in. glove valve—36 
in., with Bellows Seal, 40 in.; 2-in. 
Ultravalve, 2814 in. either with or 
without Bellows Seal. 


to make Ultravalve maintainence 
extremely simple: (1) All interna! 
parts are made removable through 
the bonnet, (2) parts for all three 
body types are completely inte: 
changeable, (3) the teflon Dahl Seal 
requires no lubrication or adjust 
ment, and (4) the self-draining de 
sign eliminates the need for frequen 
cleaning. . 

An Ultravalve with a ‘direct act 
ing topworks is illustrated, but any 
Hammel-Dahl Allsteel .superstruc 
ture may be applied. Nominal valve 





Several design features combine 


sizes range from 1 in. to 6 in. 





A THOMPSON Provides Perfect Separations! 








Removes Shale 
and Abrasives from 
-Muds the Better Way... 


Separation of shale and abrasives from drilling muds is an important 
must for an effective, time-conserving, money-saving drilling job. Recla- 
mation of mud is vitally important. No matter what the mud flow or 
well depth may be, a THOMPSON Vibrating Shale Separator and 
Sample Machine stands up to meet any demand. It’s field proven! 
You get clean mud. THOMPSON Separators are self-motivated ... mak- 
ing tools last longer... with a minimum of re-tooling and restoration of 


mud solution. 


A THOMPSON Separator is your surest bet... 
for shallow, medium and deep wells. The depend- 
able Sample Machine works simultaneously with 
the Separator, giving a foot-by-foot mud analysis 


with specimens 


Manufacturers also of the 
famous THOMPSON 
Rotating Shale 

Separator and 

Sample 


Machine 


Write for Free Copy of 


our Folder 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 
SOLD ONLY THROUGH SUPPLY STORES 


For more information on products see Page E-25 


E-23 














(25) Electric Impact Wrenches 
Two new Thor 180 cycle, high 
frequency electric impact wrenches 
of the No. 24 series are now being 
produced by Thor Power Tool Com- 
pany, Aurora, Illinois. 

Both models are %2-in. square 
drive wrenches designed with heavy 
section metal in the rear field case 
and steel impact housings to protect 
them from abuse. 

Model HF24R features a revers- 
ing button in the handle to permit the 
operator to reverse the tool with his 
thumb, for complete one hand 
operation. 

These latest additions to the Thor 
line of air, universal electric and high 
freguency electric impact wrenches 
raise number of models to 24. 

Although commonly used for driv- 
ing and removing nuts, bolts, and all 
threaded fasteners, Thor impact 
wrenches may also be used for drill- 
ing, reaming, tapping, stud setting. 


(56) Fan Engineered for 

The newest development of the 
Aeromaster Fan in the gas and oil 
equipment field is the semi-pressure, 
axial-flow propeller-type fan. This 
type fan was originated to meet the 
requirements of diesel-electric loco- 
motive cooling requirements, and has 
been in service in sizes from 48 in. 
to 72 in. diameter. 

With the popularity of skid 
mounted power packages to be used 
by the oil and gas industries, a re- 
quirement arose for a fan similar to 
the locomotive fan to be adapted to 
these commercial oil and gas field 
units. The duty imposed on these 


(118) Dry Fluid 





A new development in industrial 
power transmission, called Flexi- 
dyne, and described as a dry fluid 
drive, is announced by the Dodge 
Manufacturing Corporation of Mis- 


Oil Field Needs 

fans increased as the horsepower of 
these skid-mounted units increased 
to cool the gas and lube oil as well 
as the jacket water. Stacks of radi- 
ator cores have increased the static 
pressure to a point where special 
blades had to be developed to de- 
liver the necessary amount of CFM 
through this high resistance. This 
resistance is of a magnitude up to 3 
in. H,O. 

At the present time Aeromaster is 
prepared to deliver these propeller- 
type semi-pressure fans in sizes from 
42-in. to 84-in. diameter. 








Production assembly of semi-pressure Aeromaster fans. 
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Drive in Power Transmission 





hawaka, Indiana, as the latest addi 
tion to its line. 

Based upon a completely nev, 
principle, Flexidyne easily handles 
difficult starting and reversing prob 
lems, and gives a new kind of protec 
tion against shock and overloads, ac 
cording to Harry A. Torson, vice 
president in charge of sales at Dodge 
At normal operating speeds it does 
not slip. At the same time, in the 
case of an overload, it is slippage that 
gives protection. 

It is said to have wide applicatio1 
for industrial drives involving heavy 
inertia and shock loads on such 
equipment as compressors, centrifu 
ges, conveyors, crushers, and ma 
chines used in metal working plants 
textile mills and the oil fields. 

The Flexidyne Drive is made up 
of a housing, inside of which a roto: 
is free to turn concentrically. Be 
tween the two are fine particles of 
spherical steel shot, called the “flo 
charge,” which acts much like a fluid 
It is the flow charge that transmits 
power from the housing to the rotor. 
This flow charge is easy to seal in 
has a high density and can stand rela 
tively high temperatures. 

The amount of the flow charge 
determines the torque capacity. Be 
cause it is easy to vary the amount 
of this charge, the Flexidyne will 
give the exact starting torque needed 

Accurate overload protection 
assured -as the Flexidyne can be set 
to slip at anywhere from as low as a 
gentle 20 per cent over full loa 
torque to as high as peak motor tor 
que. During starting and overloa 
periods the current draw is at 
minimum. 


E-29 





(210) Variable Delivery Pump 
A new variable delivery gear 
pump, Model FV1, has been inti >- 
duced by Nathan Manufacturing 
Corporation, 45-02 Ditmars Boule- 
vard, Long Island City 5, New York. 
Designed upon an entirely new work- 
ing principle, the pump can be ad- 
justed to deliver lubricant at any 
rate from 34% to 10% gal per hr. 
Rate of flow can be controlled by 
hand while the pump is in operation 
with the use of a simple regulating 
screw, and positive delivery is ac- 




























































(WHEELING )! 


OUPLING 


FOR OIL COUNTRY USE 
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LINE — COUPLINGS A.P.1. CASING COUPLINGS A.P.1. 
Ye” to 12” — Seamless and 41,” to 133/4”—Long or Short 
et Processed — Black or HYDRAULIC COUPLINGS 


Galvanized 


Vg” to 4” — Seamless 
PLAIN TUBING COUPLINGS A.P.1. REAMED AND DRIFTED A.1.5.1. 
1” to 4” — Seamless 4,” to 12” — Seamless or 
Special Processed 
EXTERNAL UPSET TUBING DRIVE PIPE COUPLINGS 
COUPLINGS A.P.1. ¥%” to 12” — Seamless or 
4,” to 32” — Seamless Special Processed 


Sales Offices in Leading Cities: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. 

Baltimore, Md.—Ted Barto, 2301 No. Charles St. 

Chicago, IIl.—Harry A. Jay, Suite 1090, Old Colony Bidg. 
Detroit, Mich.—Thomas L. Osberger, 10226 Woodward Ave. 
Erie, Pa.—R. J. Maggi, Box 711 

Falmouth, Mass.—Walter S. Bennett, 53 Minot St. 

Houston, Tex.—Henry H. Paris Distributor, Inc., Box 932 


Los Angeles, Cal.—James A. Riordan Co., 1400 Santa Fe 
Avenue 


Milwaukee, Wis.—M. A. Nelson Co., 3347 N. 97th St. 
Minneapolis, Minn.—Lin J. Krause, 5605 Lyndale Ave. S. 
Narberth, Pa.—J. W. Worthington, 105 Forrest Ave. 


Newark, N. J.—lra L. Rothenberg & Assocs., Industrial Office 
Bidg., 1060 Broad St. 


New York, N. ¥.—Max Rothenberg, 11-05 38th Ave., 
Long Island City 


Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave. 
Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St. 

St. Louis, Mo.—Mike A. Boyle Co., 1112-18 Hamilton Ave. 
San Francisco, Cal.—Earl H. Jones & Co., 1150 Folsom St. 
Seattle, Wash.—Eari H. Jones & Co., 819 Thomas St. 


WHEELING MACHINE 
.PRODUCTS COMPANY 


WH EELING, WEST VIRGI NIA 
Factories at WHEELING, Ww. VA. 
"WOODLAKE, CALIFORNIA. OY. 











complished without throttling. This 
results in a constant and uniform de- 
livery, even when lubricant of differ- 
ent grades of viscosity are used. An- 
other advantage of the new gear 
pump is that very little heat is gener- 
ated during operation. 

Designed for a rotary drive, the 
Nathan Gear Pump is small and com- 
pact, measuring but 2% in. by 3% 
in. by 31% in. It is sturdily built and 
may be adjusted by hand or auto- 
matically in stages of 1% gal per hr. 


(20) New Fire Extinguishers 
Said to Stop Fires Faster 

A completely new line of air pres- 
surized American LaFrance dry 
chemical fire extinguishers has been 
announced by American-LaFrance- 
Foamite Corporation of Elmira, 
New York, which the manufacturer 
claims will stop fires faster. 

The new line consists of Models 
PDC-5, 10, 20, and 30, the model 
numbers designating the capacities 
by weight of the dry chemical. 

The special feature of these new 
extinguishers is that when fire hits, 
they are ready to stop it. 

Simply pull pin and squeeze lever. 
No gadgets to operate, no last-min- 
ute pressurizing from a gas cartridge 
or cylinder, no inverting, no bump- 
ing, no shut-off nozzle on the hose 
needed. They’re ready to go! 

Their fire-smothering efficiency is 
aided by a scientifically designed 
American LaFrance discharge noz- 
zle, which fans the dry chemcial out- 
ward and downward in wide pattern 
and with great density. Their 150 
(plus 25 minus 0) psi air (or nitro- 
gen) pressure maintains an excel- 
lently uniform duration of dry chem- 
ical discharge pattern. 

When partially operated, they can 
be left standing without loss of air 
pressure, should a fire reflash before 
the extinguishers are recharged. 

The American LaFrance dry 
chemical valve is completely new 
also. It is ruggedly built. No special 
tools needed. Contains few parts. 
Equipped with safety relief valve. 
Complete valve and siphon tube as- 
sembly removes as a single unit for 
recharging. They’re water-tight and 
noncorrosive. Tested for vibration 
and for operation at temperatures 
from minus 40 F to plus 150 F. A 
moisture trap provides for pressut- 
izing with air. They are approved by 
Underwriters’ Laboratories for Class 
B and C Fires. 
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(207) Capacitance Bridge 
The 601-A Automatic Capaci- 
tance Bridge, manufactured by In- 
dustrial Control Company, Wyan- 
danch, Long Island, New York, is a 
high precision, automatic capaci- 
tance indicator, with counter readout 
for both capacitance and dissipation. 
it consists of a precision capacitance 





bridge, with servo drives on both 
capacitance and dissipation channels 
for automatic balancing. Operation 
is from the 117 v 60 cps line. 

The instrument will measure ca- 
pacitance from 100 uuf to 1.00 uf, 
with dissipations factors up to 6 per 
cent. The accuracy is high, and the 
balancing action rapid. No warm-up 
time is necessary. 

The 601-A, when combined with 
suitable handling equipment, can be 
used to monitor the production of 
condensers. 


(22) Electrical Plugs Embody 
New Design in Contact 
Units 

The Pyle-National Company, 

Chicago, Illinois, announces the 

production of a new line of im- 

proved Midget Triploc plugs and re- 

ceptacles for portable and detach- 

able electrical devices embodying a 

new design in contact units. 

Incorporated in the new inter- 
changeable and reversible contact 
units are round prongs for positive 
contact and added mechanical 
strength, raised insulated arc bar- 
riers designed for increased creep- 
age distance—two ways—between 
poles and to ground, as well as the 
economical maintenance feature o° 
individually renewable parts. 

The new products are versatile 
in usage. 








is most pipe threader for your money 


Easiest to Use... Threads 1”, 1%”, 14” and 2” pipe 


and conduit with 1 set of chasers that adjust to size in 10 
seconds. Mistake-proof self-centering workholder sets in- 
stantly to size. Threader can’t jam—it kicks out automati- 
cally when standard length thread is cut. Unbeatable speed, 
least work. 


Perfect Threads... 65R cuts beautiful threads—and 


you find the factory test sample in your new die stock to prove 





it. No other threader gives you as much for your money. 


Ask to see the 65R at your Supply House. Try it, buy it— 
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it’s a bargain in satisfaction. 
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(316) New Design Floating Roof 
in Production 

Production of floating roofs is announced by Wyatt 
Metal and Boiler Works, Houston and Dallas, Texas. This 
firm, pioneer of all-welded storage tanks, is producing 
three new types of floating roofs, licensed under the Joor 
group of patents. In general these roofs are of the Twin- 
Deck, Pontoon, and Pan-Type designs. 

The roofs are of a rigid design, which permits only 
moderate deflections, thus assuring excellent drainage. 
There is no space beneath the deck where vapors may 
accumulate, thus lessening the possibility of corrosion of 
the deck plates. The annular space between the roof perim- 
eter and the tank shell is sealed at the oil surface by syn- 


POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 
Make sure you don’t pass up possible pay! Make posi- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 














Proved best by test for oil show analysis! 


No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 


thetic-rubber-asbestos-cloth sealing material. The sealing 
mechanism consists of long, heavy galvanized steel shoe 
plates, and a positive, mechanical expanding mechanism 
‘forcing the shoes outward against the shell with uniform 
pressure over the entire area of the shoe. The design gen- 


Send for illustrated brochure on how to de- 
tect and analyze petroleum in oil surface 
samples with ultra-violet. 


Vs erally reduces evaporation losses at the edge of the roof pe 
ULTRA- WAlelaat PRODUCTS, INC. and lessens the possibility of corrosion in the space hous- 3; 
Dept PE. 145 Pasedeno Ave. So ing the sealing mechanism. of 








Handiest Locations t 
in PITTSBURGH : 














di 
Hoel fittshurgher§ Y 
PITTSBURGH, 
Diamond Street below md of 
dt 
Of 
1’ 
be 
a 
th 
m 
th 
th 
in 
ie Right in the heart of " 
the Golden Triangle— Hotel Pittsburgher 
400 outside rooms with bath. Large-screen television 0 
and radio at no extra charge in every room. Air con- T 
ditioning. Two restaurants. ATlantic 1-6970. tk 
Hotel Pittsburgher MOTEL It 
Pe Greater Pittsb irport o rpor Vv 
$ PIPELINES & sn NS ra cri con cai anda sai tue tl 
= WILLIAMS BROTHERS » NATIONAL BANK OF TULSA BLDG. screen television at no extra charge, tile bath, te 


= TULSA, OKLAHOMA «+ CABLE ADDRESS: WILLBROS. 


7 foand from motel. Cap acad ' 
"BRANCH OFFICES: CALGARY © TORONTO » MINNEAPOLIS * NEW YORK 15152 


AMherst 4-5152 
ATLANTA © LOUISVILLE «© WASHINGTON + NEW ORLEANS JOSEPH F. DUDDY, GEN. RN 


Al CARACAS ° BOGOTA * LA PAZ * FAIRBANKS * LONDON, ENGLAND = Kw WSC G&Ci«ié@wiwii WW. Cw 
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A new cold mechanical pipe ex- 
pander is now in operation at the No. 
3 seamless pipe mill at Lorain Works 
of U. S. Steel’s National Tube divi- 
sion, in Lorain, Ohio. Designed pri- 
marily to produce pipe for high 
pressure gas and oil transmission 
lines, the installation will produce 
cold-expanded pipe from 16-in. 
minimum to 26-in. maximum outside 
diameter, with wall thicknesses to 
Y4-in. 

Pipe for the new expander is made 
of medium-carbon killed steel pro- 
duced in the Lorain Works’ basic 
open hearth furnaces. Billets up to 
124%-in. in diameter and weighing 
between 114 to 3 tons are pierced in 
a Mannesmann-type mill. They are 
then expanded in a rotary rolling 
mill, a National Tube development 
that utilizes cone-shaped discs to roll 
the hot shells over a tapered plug to 
increase their outside diameter. 

From the hot mill the pipe passes 
across a cooling rack to a pair of cut- 
off machines which trim both ends. 
These machines are believed to be 
the first of their kind in America. 
Instead of the pipe rotating as in con- 
ventional cutters, in these machines 
the pipe is held stationary as a six- 
tool cutting head revolves around 
the end, cutting through from the 
Outside. The new cut-off machines 
are controlled automatically through 
limit switches and electronic eyes. 
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(244) Cold Mechanical Pipe Expander 
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The trimmed pipe is conveyed to 
the cold expander. Here it drops into 
the expander trough and one end is 
held firmly against a backstop. A 60- 
ft ram made of 14-in. seamless pipe 
is positioned at the opposite end of 
the pipe. An expander plug is fitted 
on the bar cap and the ram, under 
300,000 psi (1500 hp) forces the 
plug through the pipe. 

The backstop opens to permit pas- 
sage of the plug, which drops from 
the bar cap onto an elevator. The ele- 
vator lowers the plug to a conveyor 
which carries it back to the entry end. 
Here another elevator raises it to an 
automatic aligner which again posi- 
tions it for fitting onto the bar cap. 
A set of five plugs is used in sequence 
to permit uninterrupted operations 
and cooling of the plugs between use. 

Clamps which hold the pipe in 
the expander are operated by an oil 
hydraulic system at 2000 psi. After 
cold expansion the pipe enters first a 
rotary straightener and then is con- 
veyed to a rotating inspection table 
for visual inspection, inside and out, 
for surface defects. Two rings are cut 
from the inspected pipe. One is flat- 
tened and prepared for a standard 
strip tensile test to determine ulti- 
mate strength and elongation. The 
other ring is hydraulically tested for 
transverse yield strength by the ring 
test method. Pipe now being pro- 
duced to API standard 5 LX re- 









quirements has a minimum yield 
strength of 52,000 psi. 


(324) Pilot-operated Valve 
With Adjustable 
Throttling 

The Cash Standard Type 10, an 
improved self-contained, single seat 
pilot-operated control valve with ad 
justable throttling range is being pr 
duced by the A. W. Cash Compan) 
Decatur, Illinois. It features eas) 
conversion from a pressure reducing 
and regulating valve to a back pres- 
sure control valve by simply switch- 
ing control piping. 

An important exclusive feature is 
its dial-type range selector. This ad 
justment is used to select the throt 
tling range necessary to give the 
most stable and sensitive control fo! 
the particular process application in 
volved. 

This valve is of the packless de 
sign, resulting in low friction and 
high sensitivity. A Y-type straine: 





protects the pilot valve. The dia 
phragm assembly of the pilot valve 
can be easily changed for other pres 
sure ranges. 

The valve can be used with wate! 
gas, air, light oils, and refrigerants 
including ammonia and freon. It is 
recommended for water systems, fo 
altitude control, as an unloadins 
valve on extrusion presses, for back 
pressure control, and for oil refin 
eries, and many other applications 

It is available in iron, bronze o 
steel, with bronze or stainless stee 
trim, and monel trim on the pilo 
valve, and composition or metal 
seat. Sizes are from 2 to 12 in. witl 
flanged ends, and from 2 to 3 in 
with screwed ends. 
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VLR SERIES UNITS 


TURBOCHARGED DIESEL— 1100 HP 
LPG — 870 HP + NAT. GAS—780 HP 
NORMAL DIESEL— 800 HP fo 





co This powerful new Waukesha is a twelve-cylinder, high compression, 
overhead valve, 60-degree vee, four-cycle engine of 82-inch bore and stroke, 
and 5788 cubic inch displacement. Connecting rods are side by side type; 
opposing pistons operating from a single wide-area crankpin. Bare engine 
ratings at 1200 rpm are: Turbocharged Diesel, 1135 hp; Normal Diesel, 

830 hp; Butane-Propane, 900 hp; Natural Gas, 810 hp. Response to throttle 
and load requirements is quick and smooth, with a fast surge of reserve 
power for emergency and overload demands. Tremendous in power, 
remarkably rugged, the V-12 is designed for simplicity and reliability. 

Major parts are interchangeable between right and left cylinder 

banks. Main and rod bearings are easily accessible. Strength, precision 
and balance are built into all elements of the power train, from pistons 

to flywheel. Supporting members are designed for extreme rigidity 

and perfect alignment of moving parts. Send for Bulletin 1656. 


E-34 For more information on products see Page E-25 THE PETROLEUM ENGINEER, Reference Equipment Annual, 1955 
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Refining Fundamentals 

I have noted with great interest your 
new series of articles on “Refining 
Fundamentals” by Mr. Kalichevsky. 
This series of articles should be of 
considerable use to us in training new 
personnel in our sales technical 
division. 

I am assuming that you will no 
doubt prepare extra prints of this 
article as they appear in your maga- 
zine. I would appreciate receiving two 
reprints of each chapter. 

P. A. Curtiss 


Sales technical division 
Standard Oil Company of Ohio 
Cleveland 15, Ohio 


PE Needed 

My copy of the May issue has gone 
astray somewhere along the line, and 
I would appreciate it if you would for- 
ward one to me. As you can see by the 
enclosed card, I am now engaged in the 
marketing end of the petroleum indus- 
try, and my copies of The Petroleum 
Engineer are now more important than 
ever for keeping me up to date on the 
other phases of the industry. For this 
reason I would rather not have any 
gaps in my file of back issues of The 
Petroleum Engineer. 

I would like to take this opportunity 
to congratulate you on the quality of 
your publication. I find the papers con- 
sistently interesting and authoritative, 
and the coverage of the various phases 
of the industry is, in my opinion, amaz- 
ingly complete. 

Wm. G. Duncan 
36 Glen Echo Rd., 
Toronto 12, Ont., Canada 


Maracaibo Data Queried 


In the June, 1955 article entitled 
*‘Maracaibo’s Bush City, Kansas, 
Waterflood Follows Planning” (B-79), 
it was stated that “Recovery since de- 
velopment began is approximately 
2000 bbl per acre.” See page B-86, 
Reservoir Performance, where it shows 
production through March 31, 1955 as 
1550 bbl per acre. 

What I want to know is: What 
should the ultimate expected recovery 
really have been? It was probably 
around 3100 bbl per acre. Or is this 


right? 
Dalton Moore, Jr. 

Wimberly Field Unit 
Merkel, Texas 

Editor’s note: We have asked the 
author to answer this question. Below 
is his reply. 

The Starit property had produced up 


THE PETROLEUM ENGINEER, August, 1955 


to March 31, 1955, a total of 124,669 
bbl, or actually 1558 bbl per acre. At 
June 30, 1955, the recovery will be ap- 
proximately 157,000 bbl, or 1962 bb 
per acre. At our present rate of produc. 
tion extended on a characteristic curve 
we should have little difficulty in re. 
covering from the Starit lease a total 
amount of 315,000 bbl, of which we 
have already produced half of that 
amount. 

Present production of roughly 10, 
500 bbl per month will increase our 
present recovery rapidly for so long a 
period of time as the production holds 
constant. It has shown no inclination as 
yet to drop below a point of original 
expectations. 

We have every confidence that the 
4,000 bbl per acre to which the article 
referred will be a probability. 

R. F. Lollar 
Maracaibo Oil Exploration 
Corporation 
Ottawa, Kansas 


“Radio Waves” Informative 

I have read with much interest 
“Petroleum Exploration with Radio 
Waves” by Fred W. Kelly, Jr., which 
appears in your June, 1955 issue. This 
is a welcome contribution to the litera- 
ture on a relatively unexplored subject 
and I shall take this opportunity to 
thank you for continuing to publish 
informative articles on all phases of 
petroleum exploration. 

John F. Berry 
Ricket Drilling Company 
Long Beach, California 
xk * 

We have read with a great deal of in- 
terest the article “Petroleum Explora- 
tion with Radio Waves,” by Mr. Fred 
W. Kelly, Jr., as reprinted from The 
Petroleum Engineer, issue of June, 
1955. We regard the article as being 
extremely informative, and, as special 
representative of the central commit- 
tee on radio facilities of the American 
Petroleum Institute, I should like very 
much to obtain a supply of copies, so 
that we can distribute them among 
numerous interested parties whom we 
know would read this article with a 
great deal of interest. Included among 
those to whom we anticipate sending 
copies of the article, are the seven 
commissioners on the Federal Com- 
munications Commission, selected 
members on the commission staff, and 
members of the administrative group 
of the central committee. 

Joseph E. Keller 
Dow, Lohnes and Albertson 
Washington 4, D. C. 
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